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Pays You up to ?30 and more Daily 


What is this mysterious 

The '‘MjfMtun LUX 
WAT EH MILATCE hm 
ticicili<Ti nil rerordi foe 
cnmendoii.1 i-dti. 1 ix 
hrr.ilhi-l skin |;, lEynnmic 
action prove* icsvif Jji- 

fi'Eic yuuL- |:ri'^|>r^['ji #yF,, 

Simply Jllnp iil I ip III 

i-.'L kvC - ’ Aiih whvr* — n n if 
initaitlv VFU ElflVi iL’ild- 
bl£ P L’liilinn JinK warffr for 

pi Living, h'-lh, IxillldrV, 

dinkrx, ■ri - m Lin 
iCjnpn i>f (nr .my Btid. 

1 Oil fed jiJJ ildFJ'JTp in d 
Jl*-- fiuurjJ 


new invention'— N Q BIGGER THAN YOUR FIST 
— that goes into action like chained lightning, 
Tm and with a mighty ZOOM, boils water 
sizzling, steaming hot in split seconds t 
People gasp when LUX performs. It's 
truly ii ncanuy! Actually 2 )-/% times 
faster than any ocher method! 
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SEE LUX AND MARVELI 


P TO NEl.TIn i \SM 

i.\ advwet; mm sue 

LUX it-Efi. l-nfld#— li» svvry home, nflictj 

j-lorv, bnpwF Fiuiup, drirt^, deni is:, imnr, suv- 
nJxt. }:ubu K e, filJLiis jmcIoq uxid lnuid«d< cif uiJi#rv 

!Wism:r nr %. v. k.iiim:d 

»:i«. 4 hi is 4i iitu list 

Svincan of TS'iic. xi>3J IS LUX Itnifr, fiE, 
IxteI d.ir- N*nni.in r x nnnfiti SI'ElJ.DD—t] Q 

cf Ul-i.idi- Me yen, Ohio, ui-i, £-2 iV.an in 
lynlf imuEBE 


KUSH THIS FOR h'KKi: OJ-ILK 
I MU' Vim] Co., 

n Jsctjlifll Si[., 
f.''k'i.nrj. In -I 

Pinter rush FKT’h ddtaib und ipririxl itE:inn 

-MjLinu JUk - F'l Ji:v. Pli'n mt v.'Jin I i. 51 - 

do with I UK 
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'[■||# "BlriTi^p" # lemenc Hiddl-n in 
■ his curioux Dili* Lx a auni.ituri: J-.ie- 

nx#B wImii | :- 1 .i .- r- i F iii w.irr-r, 

Soid XC A I uW [iLelX cvEr|#in fan 
aitiiril — .apivntrx noiim for n (rad-ion 

Ilf 1 mil. TtiLtL IX HD lllElllEllllL 

(n r LUX. 

in si ii 1 1 ii to li s — t Ri:«t m » \ \ t.*:iis 

Hrcf"a chit m-nri '■’nncumL'" big time- idler in ih? bdlIcb EIbIJ. Lei 
ui | :■ r I : Kr Li. Vv'riCc :iC oiie u fur b|k-luI iiII-lt. LlON'T DELAY. 

ULV-VISEL fOMPIW 

S7 Jnrkpvn .St, lud. 
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START AT bNtE WITH LlfX 
TL’LL DU Si 1 All L TIME 
YDIt NEED N-Q INVESTMENT. 
WRITE TODAY . . . WCII SDll 
anajinu TxcU Ji ll naurci 1li.il l.rDEt 
L UX ,5 »nur QlCiOesT mgntj milc- 
ini apoDrtMnlly. 



POPULAR MECHANICS ADVERTISING SECTION 

Hotter tJwnCoal 

Do a wav forever with the drudgery of wood and 
ctraL The most simple and economical invention 
on the market is now giving perfect satisfaction to 
I t fg i,T enthusiastic users everywhere. This new invention is 
| |W a new- type of oil burner that takes the place of wood or coal 

and automatically and silently changes cheap oil into one of 
the quickest and hottest fires known. 

Burns 9tl% Air and 4% Cheap Oil 

Tlie International Oil Burner fits in the fire box of 
your present rangy, stove, or furnace- It can lie 
installed in a few minutes by anyone. No holes to 
be bored, no damage to your heating plant. I here 
is nothing complicated about llm International Oil 
B ur nor . 1 t given y on nil t he heat y on wan t tv lien 
you want it. Starts instantly with a match. No 
soot, smoke, or odor, t 'osts less than coal- 

Costs Only a Few Dollars 

Intvmuluinikl Oil Bunww hwt just aa well as burners costing 
S4UU iff IBOU, K imply turn I viilvcund you 1 iiwc all 
the heat you want. CIkilimh ami lietter for heating 
| <if onekihK, Approved b,v the bati/onul nd-o-r* 
tmtera' Lahnratoriefl and riipineera 
Over 150,000 have been aoJd- 





Ihr.i.lhli 1 ILut KlHTTlV 
E 1 1 , i , i i 1 r frrrtfrk 
rju^L-j. pnil imrhir Lli - 
ncLalui't. tlnimi wtEll 
Tiv 3 .ul I Till '. I'.'-i n. IpIil-l 
UBQ 1 V. 


wcryivtirre- 


30 Days’ FREE TRIAL Oiler 

Try Ma wonderful lUitmnativ nil burner right ici 
voLir ( ™-n liLuno at <mt rift. Vt quickly and got ear 
spec ini law intrtHlnvt.irv pr icr. Sold undor n,i™i- 
lute monoy-bsn-k auiirantcc- Writ o at onro for f«® 
buoktat on horn* hcirtintf and ow iree burner olTor. 



Ml -I-Il-lS riL PttWffir lliim-nr da-sl-CrtC^ 
fill I ifcFRI'F lKIllHUK. ■- 


AGENTS— DEALERS— 

DISTRIBUTORS 


Our free burner offer starts you iti 
business. Big money to Ih: made, j de- 
mand h enormous. We also want, spare 
full hum wi ulii'rs imi iLuudu i. - l y. r 


or 


1600 a month and more interests you, 
write or wire us for protected territory 
offer, 

INTERNATIONAL 
OIL HEATING CO. 

35KI-1Q Park Avt, Dept. 40G-S, Si. Lewis, Me. 


_ -CLIP THIS COUPON- 

Intcrralrftnnl Gil Heating Co., 
3800-10 part Ave., SU Loui« T Mo. 
Dept- J03-5 

Send yniir f rcu 1 joeklel- ullil free detU'Li 

hssrtin e f«r jttovK ■ ■ ■ ftunar® ■ ■ - 

Also fra: burner offer. 
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Filters 

Thru 

Crystal 

Sand 

Ju« like Nnturc, 
e h e AuEi-iiniiji; 
Water Filler 
flrjn' IiIll'i s 
throufli iniJLians 
aE jrniM oil 
cryitil ir.nd. The 
Wiier l^pvTj the 
Filter in a spidl- 
ELnj; rtreun — a 
ilriiflu tin ft of 
clean filtered 
w i t r r -wicfnnit 
splashing, Oriiie 
you drink “Au- 

EulUtEic" L-'l IlL'I li ! 

Water, you will 
nevez drink l-hr 
unliitered t i p 
WALt-r 3£12fl. 


^FAUCET FILTER 

AMAZES EXPERTS 

Removes Dirt and Filth Instantly 

H F.RE'S (he snide tbp.( everyone ha* he*n |™tln^, for. Just 

imagine * tlevire (h[i( filters drinking writer Lrimnily ar 
[he faucet J In half an hour it removes enough dire and sus- 
pended materials to cover the bottom of a glass. You can 
actually see the diiJerence in the water] 


Makes Drinking Water 
Cleaner, Tastier afld 
Mare Wholesome 

This amazing invention shows 
you in a lew minutes why it should 

he lhJ ytiLtf faucet — shows ytiu 
hirw much dir| il rciJIuitv — sliisws 
vein why ntsf Mi lI r i riTr lli idil I u n_<J water. 

Drink lots of w?«f every day, medical 
men advisc-“bu( he sure it's clean, 

Vijh filter ’Tie dJL and pnoMne That paci 
ions your nr — wlir net uk tlir pint iMr* fo 
liJu.ri My tbi- wiitrr yvu drink? 

The AiiiuiiiarFf Wain- 3 1 Itur on your iiuirt 

id jLmi.'-.i lik l hi inpinp j bubbling rpiin* into 
yaur kitchen. It uwi Nature's pirihud by fil- 
tering [htOugh mill inns r>f Stains oJ und. 
That'S why ii delis era sparkling water. pleas, 

ID |T ED ihf- tri^tr, nuirr m 'liul iTi.tniL'. 

Cons in little, cvucjruric (Ml ftflOtd it. &)»(! 
buying sprinf; wat^r, Pay# i'or inelf. You wdl 
nnrr I hr witbuiu, it qdcl ypu time i£)*d ft. 


**just Like 


Water” 


"I half uni: Hhf jfiLit Tillers in d we sure like 
It and would nut it ant to do without it *jp4a. 
It makes the MMX look siraridimp cltai r iuit 
like Mir sprin” niter 1 used, tv dtjrtk from rht 
iuoun.ijjDS." jACOIS I'O-klTL, MichiguD. 

u Water Tastes Better’* 

"The Aute<na.tic WalfT Fall** diui an tstfth 
lent yub. I retted II nn my bunt and when 1 
[IiiriLd ci, [ Cnund abmit a ti'J-S[wnwifuJ nf mud, 
sLime, decayed. WMitltr™, rust and filth. The 
■water tllteted through tin Ahunomnc actuiUy 
xl-l-jiu ia vi ite bell**- It certs inly JtMJfca ds-ao,- 
ROBERT LINCOLN, MaisidiLLSLEij. 


Dirt G Slime Found 
by Chemist’s 
Test 



Ho tie is what tho chemist 
reports ; 

it is a making hdw much 
dirt the Automatic Water 
Filter rakes out of city wat- 
er tit the faucet. AFter 
isv-D-hour test enough fur 
eign material, dirty biOwn 
color, with a fishy odor, was 
removed to Jill a teaipooa.'' 
— Sommer Chemical (jlHm.|-i--icT. 


GUARANTEE 

Why conrinuf drinking itirty, on 
Jiltrrvu water when it is sus <-.ny i|0« 
to fitiw your wuicr clean, at tne 
iinicrr, Jr mikei nu difference whirr 
you ieve Tit what kind of drink ir,: 
water you bii e r ihe AiHomatJi: ttV;- 
Filtte wp|] rwmrt din Emm ' ind 
deliver spnrkiEru; dear water, ur |lu- 
ttLil CiMK jwa OuriJiiun. Fed™ it 
yuurHlE — Cry it nn. your own faucer 
at home at nuf rislt. 


MAiLTHIS COUPON! 
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AUTOMATIC WATER FILTHS Cf>., j 

IJ56-2S21 >?. Third St, r Milwaukee, W r ife ; 
m PImsg Hfld me fall particular* of your free j 
i“’- “ eJl me how I urn inaku ■ 


a*jnpk* olter. Aiscr idl 

■ up B siiio.on a «nh defHiwntrstcJVF- 

Name 


: 





AGENTS & SALESMEN! 
Make Up to $100 a Week 

We have arranged a plan that makes it pu^sibL- 
for agents to iiart immediately, making big money 
with the Automatic f/ihci, Ciood territury Mill optn. 

Robert S. Jn sold 17 Flltet-a in 2\/-i hpurs t A, J 1 , 
Fulletidr MLU.de $*?2 AO ifl. 4 hours, u pnifii of over 
$ L J.(hJ an ttuur. Thu same cipjTorcuniiy is open (t.i you. 

Our pluit enables these ml* are roftlly in(CIC3tflj, 
M tih(ain ttmir sample free. 


C=iy mid Sl;i4e 


SEND FOR FREE OFFER TODAY! 

AUTOMATIC WATER FILTER CO, 
125(3-262 1 N. Third St., Milwaukee, Wis. 
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C oLil^T‘afi.-:l plane runny 
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Navigation— ^mastering navlf gifon la floating ClSJIJ- 
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Navy, OetriLiR— secrets of Germany's new "pocket 
batile&hip 

.pecan — continent rUiiiR from, may develop life* Japan 
rimtintd — of prehistoric animals • ■ 

Peanuts — shelled. ate lusted in star vender 

PbatOgr-sphy 

I La a It bulb refltctaT folds inln HOfWt Stic 
Jrnn bars guard camera men laking jungle pictures 
PfitjtcErapky. Aerial -aerial view revepls bekiity o£ 
1 be riricol 

Plants — rublrtr-fiHlut IbUiany in yaur uwn home 
Radio — easy ways of solving ybur Tadki problems. 
Radio, Aerial' — homemade T"diy Justeuna lamp .... 
Radio. AypHTHiiiM 

ur ^hUiI-lc mi rolled transmitter unit 

miUiammeier seTvei a* Tnblsi-vuEmaeEer . . 

plug Fry bm.fi :ir. lie bird ax external load . . 
pre-amplilibr improves noire recording 

primary Loader ip PutGitfiaile ■ ► , 

trnnsryE'mers (ranged for special service . . 
Sadie, Broadcasting — lapel J ‘mike ,r W banish radio 

panic 

Radio. Cunsnrucijkn 

thJeLd for winn g on metal chascit 
switch tap* mini# from wood (screws . , 
Sadie, Initallaiion — installing plione jack far lilt deni 
Had La, Loud Speaker — tiny dynamic speaker used in 

mantel set 

SRdle, Receivers 

here id a let lor you 
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Tm 1 1 — inn Ln|i, hangi oil auto for belt I; changes 
Tools boh cutter is corn-pact and light 
Jftweii — water juum? Eikr a ilower when UluminitciJ 
..'Travel — drama of speed is shown by lights 
■ Trees 
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AMATEUR MECHANICS 
Airplanes. Model — daublmp power of ruhbeT mot6r oil 4P4 
Album — fifes phdto ntgoiiww 5DB 

Andiroat — made from old pistons and connecting reds 457 
Autnmobifn — paper helps to k« Car -Set of mud hide 4S7 
Aii|:imn|nl-r:i, Ag<.eMPrle4-^lc«treai for coach-model 

cars 496 

Automobiles. RepeirinE 

rattling brake roda silenced with door spring 4 95 
rubber hose stops rattle of hood SOQ 

#pv#n auto ahtrri-r at# wcrrib = emembefiiag 4R4 

ElLj'cle— -cardboard disk nn sprcckst protects truus* 

era ........ 406 

Beam and Roaring 

holder Eor towboat-snclior rope . . . . . . . . . . , . . . . SOt! 

model racing yaelit 5D.1 

Bnok Ends- — rigaTets stared in 507 

Bottle* 

cleaned with brass chain 493 

MhelvEbf. between aiuils Tor aiorage el ........... 307 

Brace — extension handle increases „ leverage cf 451 

Camera — shect-tnetal wrench r-erpOvM. Icnn .... 301 

Umpiflf^amp bidding Stowed behtnd rear ear aeal 502 


J, Rge Red history of fold hy boring in trunk . . 

hammer wedge fella treca aa yuu w|jhi , , 
^cWshduiys — cars fur window washer* luelp elean 


u 


JAAflUAViA 3 ^ 
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Cairn- — silted JvitH. casters aids the 
Carving — pocketknife carving in halra wood. 

Clotbcuine — kaeplqg light 
Compass^ — .improyiied Irons sclsscrt, 

XlOCirP — cabLe Locks scries af ... 

Dowetj — itlChortd securely 

Drawer— -puli conceals tack 
Pish and Fishir.c 

«ni:hin lele boat drift slowly while caslipg 492 

LRifiejUera' a|xfun keapn bait and tachl* handy JflT 

Footbridge— 'from fence wire 4SS 

Ftirti-itvia — e*rly Am i rie #n bowl table ha* many ua*te 493 
Gas Burner— iLper-butner gives intense beat 4 -3d 

G-nlF— initials burned on clubs 362 

[|lusii.m» — this ' 'fRit-g i ijw? IT' jlHal-ieu kCOa-M. A hi£ hit 4R2 
Insects 

how to eradirste around the hume 496 

smote ejpujle kpqi* away ineeet* 592 

Ladder— -platform eases sired Ee*l 4-53 

Lamp Shade — woven from strips uf nirkelplatcd xinr 493 

Lattermg — auction cup holds color OOtiTainar 597 

Logs — horviertLbde esplesiva spljta 492 

Model Ships 

dio for Evrmi ng ileAdcyOs and cuystunH .... 496 

i pel far cutting molding* 4£3 

Outboard Motor — tin disk prevents oil splashing over 493 


PabllX ahef PaLmlng — biuah teat nilla. in atripdng 
.Fenkialder— c.Dmbin*Eten fine arid cuatse pen . 
Rhncography — table-top 

I 3 Luster — how to drilL boles In without: chipping 
Fliers — insuLatijig electrlcLaii'a . . 

Pa-itp—slirer frnm old plane . . . 

i 3 UMi*fi — «i«ora-and-tvrJna pussl* ii n ltutr 
Searchlight— arc, ikrows a faur-mite hum 
Screens — spring baits hold screens in window frame 
Skiboard — ekit^oardiog — 4 tHrlUIng sjiori 
fiiiLbhers — -dcor. made from picture hook and tack 
Store — vender's otoro rraambUo large wardrabo trunk 5D2 
Tent — iii#tal ttaku* lwlfl peeuraLv 495 

Tools— names and designs applied to tools by electro 
plating . . . ... i i ... i < 

Towel Rack — revolving, takes little space 
Toys— bumpers Far, made of hose and cable . . 

Trees— rree-tlimblrig In orebard ended by barbed 
wire wrapping 

Whsilburow^-shrtt-ingikl tltt^oa, lor foEt ground 


454 

4 HP 
453 
4H6 

497 

5 HI 
493 
PUI 
4 95 
479 
540 


49!t 

4SIZ 

457 

497 

499 


W w. -- ' W"r-0_ j^, 

V SHOP ^OTES AtufT JUMS/f 
Agricultural Imp] entente — vibratlbE hopper for liming 

farm soil 527 

Automobiles. Repairing — removing spring-shackle bolts 

on Model-A Ford 52? 

Batteries^— hoot for removing and carrying 51B 

Fltfhmi ."h.i rr.mcrvd-.'iyfi jirr tny» 5(19 

Prult Stand — lunrHade for 519 

Furniture- — rubber-tired tea cart . SIB 

Gelbdlng 1 

jig For grinding correct bevels 513 

WU for grinding fool* ti> «wr4«t bevel 521 

EleLir.cl — cape sewed to, kppps pilot warm 514 

Ladder — wooden plUgu hold ladder IrOlh buildihg. . 513 

Lqibe 

brace makes eoolhoider more rigid 4ll 

For larEe-diamrter work 513 

toc 4 tirag licipItEi w#ri Cm, with aid of tiiiTTOr 512 
wooden pLugs cue or ...... 527 

Lawrnnnwer — getting the must out aE yoar 375 

Manbote — rov*rS. MfTWvtd with tbis tool 511 

SaloER r.nit Painting— wheeled cart aid in waifiscrii- 

ing wall# j 3(24 

Irillae's — concrete-vLiiLucs, nouted in sewer-pip# fpens# 51 J 
Pipes — flatiron handle gives leverage to- turn large 


flanges 
Poultry 

bug trap increases profit 

electric feed diFpeneef 

f Shafts*— oiling overhead 
I Signs — pasteboard box filled with dirt 

[Spidering 

durable electric iron for the shop . 
Hr. -.in ip RdJukLAble 
4uds — tool for driving 
3 tumps — burning out ejuickly 
rapping— guide for soft materials 
[emplatf — Fw matehln* eunve* 

[ongR — grip goods on high shelves 
(oals — countersink for raft metals 
fallfiaper — guard holds ruU uE ... 


324 

523 
SIT 
5 10 

524 

522 
3 14 
514 
512 

523 
3 13 
5 Id 

■j 522 
. 52J 
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Raise the 
Standard of 
Your Products 

, . . keep competition trailing 

Build your pro chic in of 
Presdwood. liu mediately you give to 
them £i new and finer Klmidard that 
wiU cause concern to competitors. 
Acid while it's improving yourprod- 
ucte, PfchIwdciI id cutting costs, ^ on 
save on latsor, on material, and climb 
mute loss from waste and rejection, 
PreHdwond harmonizes completely 
with mechanical operations— with the 
saws, planers, die cutters and drills; 
equally Well tv j Lit hand tools, ll- on 
friem ily terms wit h your men because 
ti’ii tHc easy to work. Production lines 
never are stopped , , . these boards 
are uniform and dependable, rigidly 
graded and inspected. 

Presdwood is versatile —a thousand 
kindred articles are made from it . , . 
and a ready public, acceptance is 
evidence of finer quality, A sample 
sufficiently large for testing, and for 
showing the beauty of its rich brown 
surface, will be sent on request. Also 
the Presdwood booklet relating the 
atory of its manufacture and listing SO 
of its uses. 

M asonite 

PRtSDWOOD 

5MMCTVIAL iNflllLiTtDII 1 LIRH - llUAS.rMtMfl 

Afrti'ic CO AfuHU^U. 1 ! " 


Modernize your home 
with Mnsonilt Slriictiirul Inmihtiiin 
Built into roof, wall* ami floors, this modern itmuUlLiig ma- 
teria] makes your homo mure (Lecirabk, conljmiouaJy ccuu- 
idiiakle — and Masonite ecunumies soun absorb ih-e cost. 
Piokcls opiurirt ticat, cold, chill and dampness. Daadone 
sound. Cula fuel coals, Masonite buutatLnf; Lath, the ideal 
plaster base, resists -cracks. Check coupon and maLl it to vs to- 
day for ihe il liiitratod Masonite booklet. Nu cost, no obligW i i in. 


Mason Lto Cwpontlan, Dr pL I ,-$ ■' “■ c 

m W. Washington SLfrcC, GncafiO, HE. 

E'li-jbL- I -II'L v-L'ur lii^rijliijiri.lrd L« il(l r|.»- i|*irn't-r, Uunnidn 

frt^wosii mil ill mmy Urn. 

jY[l 

Street.... 

City..- _... Statu 

□ 1 1 IniF p^li'il l:i XlnniniLc [iipulalfcui, rh-rik iific 


IVfmn ici iitojty to ntfiieKfEsCTS mimCitni Popular JlfepnaMfOv 






while you are young enough 


to 


enjoy 

W ! tiling Armstrong this 
after t\t ne+s at Inpesol* — tan chance 
for nr hilk go if before vJ sail fat 
Europe o* the fifteenth , T . " 

Pretty soft for Fob Cani^Eron, 
you say — a lovely country home, 
golf on a week-day when the other 
boys ure slaving at the office — j 
sixweeks h trip to tumj-M; with the 
family — and ail this wonderful 
success nvTsi.lt: ho is still young 

enough to ..it i:.y ill 

Bu t why look with envy upon 
success well earned — especially 
when it is with in your fever to 
(tlitiin that same success? 

"If young Vtetf 2R business tyrtly 
realized S'.exe immeniriyvaluable art 
those early yearly at id hove it hi! It ts 
So get away to a Jty mj start, they 
tmmld pi-nhe it an inflexible rule ti> 
dezc.se several teen itsgs every week to 
hvme-sitcdy business training*" 

One oi America's fore moat busi- 
ness men — :iil active UiiLcioj in a 
tlotcn Lig corporations- made 
that statement recently; and if 
you havo rhe slieh rest doubt of i is 
troth, yiui netfl only check it by 
rhe actual retards of LaSalLe- 
trained men, many of whoam 
though sril] in tSic-i r Thirties, Hire 
commanding five-figure sala ries. 


it! 


Tl VO whu actif&rctt rncccsi early 
— and tint frfuf Uaitcd' 

For ins'ante: — "I'iri JJut (-iiing to 
he jL ,fKX) a month clerk all my 
life/* saidR, l 1 . at 20 — and today 
beta one of c he nation's ou ts tand- 
ini; accountants although not yet 
thirty-five years of age. 

R.. IH. ivaa ;l clerk in the fiur- 
diLtsmj.’ Lie-par I isicL'iL oi an Illinois 

factory — drawing £16 a week. 
Last year, his income teas etuie 
to [fiiO.OOO a nil he is sri H under •{!>. 


■On tire ether hand, C. J- F- at 

lot ty-severl was earning mily 
^ 2 UD a month — sin years later, 
thanks to LaSalle training, his 
income was over JiLO.QXJ. la it 
any wonder that be tiroes others 
to do early in life what Ilo watted 
so long to dot 

"TEN Years 1 ' Fro nr l'I-hut in 
’Tm det«rmi tted by* sueurst! /' you 
say— and we do not deny" thac 
hard wort and learning through 
day-to-day experience will even- 
tually win von some measure ef 
surer::;:;. If success- is sweat, how- 
ever, is it not doubly Swett if il 
comes to you while you are still 
young enough to enjoy it? 

And is il not a needless and 
tragic iiivj II' of years to continue at 

Oiii'gAjfiri teiSHS, Si Hi fly betUUSe 

you will not spate your self the i im 
to master these bigger jobs that 
command the real reteardsf 

‘"Fen Years* Promotion mOn/' 
as ,t booklet that shows you hr.™ 
you can save years that might 
otherwise he wasted. Sending for 
it h^S. marked the turning point 

ill the lives of thousands upon 
thousands of men— and the com 
jwn will b ring i c to you FREE. 

With this, hook we will send 
you, without cost or obligation, 
CCHtLpIctfi particulate of the tram- 
i it a. that appeals to you, rogether 
with our casy-payment plan. 

Will you wait till the golden 
years of your life are fast sli]>- 
pin-i! flW3.y — or will ymi sor your 
path toward success while you 
are still young tuuue.h tu enjoy ii ? 

Plovl [bar you mean whal you 
say when yuu say that you want 
tu get ahead — -by what you tin 
with this coupon NOW . 


tVjmri J VjH ciL-rt on Tf-iut * f 

LaSALLE extension university 

Dept. R criitciBu, III, 

IVnuc irW rir . SftO *t nU fait cr Ak'lXBIdm, a ion? uf^Tcm W fu O*, 

ami rJGe /at-LJ a*M<r T*iu?-£rniiirii£: i u j*r '!>nj jnrj-T ricnj I JhaiT thteSHfSbri-ii- - 

□ ■ JXtr: lirHJL-c Ilf LL.&. '□ Il^nldbf And FlBUCe Q IlilNnww r V, r r I-Hirjmj- 

."1 r;.y t r,r [ : : : .;|L [ 

□ C. F. A. i"-;j 

C R^Ta-ag AomunUnC 

G L>.nra, n;| u | ij;.alilu . 


C BaG .lied I >1 till ^vipent 
G lElylim: A-LVuuisL^KL-e 
T c:lJ:"jl M ,.n:i^rinr;it 
| j - 1 . L i:h 1-.- r r. . 1 1 1 ■ , I ti r.n>J|i p 

□ Rjilw-iy StolXMl M B't 


□ l.'onimwi:iL].iYT 

LI IlrJuJUihl MulUiU-lll't 

□ .i 1 . r . 1 1 : : I L i:rr:n.i:\,hi;;i 
;□ I'lTWMinrl SI :ir.:..L'NL't 


enoe 

G Dup-nra Pngllilt 
□ Sill C^EBl l* SptvLTJUK 
U TflccTaahif 


. . . . J.ilrrjx . 


When- il: l ii irs.rp to mlvcrii&t’ra pj ireitte mrniiDn I"r;nu I'-nr if ircAunJfl’a 
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My ryinrw Ei nyt iiH 1. 1 Jury, 
ii ■■ 1 1"- ■ n:i ‘ r 41-11 inn rJ| pne 
an «'iih htr mil Hit |ir: 1 1 ■ I ,, 
ffiai-f iiTiil circling ihiO in 
In ik I i * e i. wtl ut>:l [ulujliL 

] ■j'.Ti limit:,, T ] I j h ___ 

unshod of homr tmi-ni ng- | JS> 
mikw IcurnlDZ cosy. las- a Ta 
cIqlIIej, I hlitreiHiy;, V:iii '| M 
Ant hk -i|i:i'li iwncLiral aid l 1 
rcrriclnp fipulmn an, n \ j 

fl?tr III-.' 1 1 1 111 LI tile IC-CrCClC \ * 
filli-11 -a III! ]it,ii"r EiLeI IIiIh ' 
Itiinjha hi- in i," I ■'■V (O fwX M 


Peer- TiOTT <if R-i-iln- 
[Jnfti 4-irld Timed 
HmIiu Frequency Set— 
Hilly l.lii: Ilf lllC IllillLT 
ClrCiiEh-i j, i :- 1 r i ! I-iiUiI 


How to Start a Spare Time or Full Time 


Here are a few examples 
of the kind of money 
1 train ‘niifbotfS H \a make 


Stalled With $5- HOW h*l 
Own BtilLlKK 

“Can't Lell ynn the fre-lbuE 
tfl andEjinidttKU K. 1!- a. 
Elm eItl-u me. I tf.mTil 
in Radio mth Ul fiiir- 
cSlMrtl * EC" l&KKKUJ 
tnols. cirvjb-l'd the bnai- 
nr-ML iiif.la yea kuw (5$ 
and lnwimm [rniliL 'IT l n 
ITitlaornt nls-rc- mv siiare-laine i-iriiLfiEi 
ware my Ui , a5f*i IrivEinie. .Non I ass 
iti tiusduu (nr av-setf t liflTr: annuc a 
tety iiNiil'Lililo Urlea an ta.™ 1 "*l t* 
n)p.i V 1 - ■ JloimnL Jimirtno, Eli ha. 
fdktli 84. F Luaaidtp Wyn. 

Hade rj« In C MdhHi! 

Spire TlmC 

‘'Although 1 bur lm"l Ilittlst 
LLliii - In -ilflioic to Jllt'l'l. 
my Kinarr- rlmc venJsE.; aur 
rl- u : n mi 1 1 1 :- LUi-y lil.i'l IIH- 
t$eiii wera mi - iii ii:-: . in ii>. ' I'i 1 


ECO Eli; JtMlIkl niL-TK, MCTlCE 
and repairs. I on* (III* 
rzLcn niixiif Ed in nr Jirl(i 
□lid iul lik-sc- Tliinra i<— 

Elm Surer ie^tL *Iiivah me dnnuH llii tiow 
T ahidM ul.I jItios r™ I'n linn — 
piprl-H- W. [Mr. -»T 
IjMiYfEV L’tJn. 


EL ill Bt, H 


Ouilntti In two and 
one ■ nils Manila! 

■'J h-KT I ' I M -.-1 1 V l! in I'l 
17 I 1 ' -:i*. i- Itlllliii EU.1i-.-i ei : l 1 1 re- 
pair almp. All rmit*" l'! E 
fk'iitrmbcr tutt (saC I ; 
fur CHfeUet (Wsr.u , at' I 
f r.r t!» fir-c Iiilf nT Keren:- 
htr. B.lW-SJ- My 
rC-til pi 1 Ctr tllC 
cmc-Inlf mnnaha ] lur-t 
been In liasin-tw luAt liwia S’.3K.^. 
15 E cia net nicuE 3(i iriitUila will 
irvnih n iiMifiE (if Lluiilt tJJW I" mi* — 
Ir.ini F, KtTl, JO LI >o. UajD 8 Lm 
t->ncL-r, Iuu*. 

My Fret book Ufef TW mmy 

more l*titn ■! H. A. T, 

Who <f* nMhlitl e*«d In ipm 
Hme or tall time HwlBinn 
oE their awn 


Without Capital 


J. U. r.’iLJT K, I'rcsailiant 
h'LLiDuti Endin ImLiEiiLe 


TIiii world-TrLdD- use- of tett'EySrifl: nnEa 
liar hi'me riiLetiJiiJinii-ni and thu In 
nr neU-lraared men tu sell, LmitB.ll End 
BerTitr (firm Hmvfr nj-nentd m»Eir ap]cn- 
ijiii cbi.ru: ei fur Hpart-limtr U-h.il Ch-IE- 
Ilibc lnJ^iTleatn:l^. H«(il«ii RcdiD'n 
km.iw(U U. fiL'irfiini; liiarilrr’l? d[ ["-nu 
jnbr cvctt jeb r. J, FL|^i lEuwards in 
ILei-eISo 1 " 1 kJv-i.4l ili-lnalcd Eriformatriial tin 
tliisc- taj'pnrt unit Era-. It'd FKKE. 

So muy opportunicU* many 
make 5-1* to $11 1 Week 
Hitri while learning. 

Miiri}i of tbc ten 1011111.111 tnr(u InoW Sb 
nut art onty 2Ii vt to effleient. The 
•eIilv you crirtilt 1 aril] :li. .w juu hi.n-'- 1 L<> 
dD 2S idIjb cDinmub Sa PV'*t every 
ri'iKliE.mrbiH'Mi fu estrn. monty Ln your 
d]iD.rc time. I rw>EI rbeT* 1 ttiui jilu.ua. 
inid SiliHh t hat nit r iii.liii'i: in Ii inch »i, 
$200 to *1,(00 far cthere wbilr tuhlue 

my ieipUThii. (i. W. P-BfLC. 2210 Eighth 

Ayc.p S.p NuKhMille, Tern,, wrihu "( 
m:nli' $Miij jji my upure tiir-u VrbiLe 
tdhini; your 


Many tso, «h*. dud f7E a weak 

lab* npenlns In H*dla ev«ry year 

Ertiuil'inttinn Jtntfons rnSflbrtiFa, 

op«rti(f)r#, huLIhh DiiLriUCKti, nnii ]■■&>■ 
$L.i!LU) to iS.OLXl El j,-cnr. BtulEo IPSJl'U- 

r»ri iifi'.-H use letters, inspectors, loro- 
men. £Tisripecns r aervicu nun , und bur- 
CFS for iiJuj peyiifiJE 110 to $7,000 XL 
year.. £h.i]ipin|E remain ice use hun- 
dreds of iHierxtubj, KJve tlieM woiid- 
’,v i lie trawl hiid ]>ay $sr, to *lr,y u 
mmith, plus free- bound. Faniio dmtyr-s 
jind ji -I i i +, - r-E-. are eenlSnuully on the 
ks'liout fnr cood ticrvice men. asaiEp;-- 
njcn h buyers, irmnusrond, Oind piiy $94 
Lie. *9 00 m wiHjk, Telkii.K MavLm pay 
■ne much os STi to $200 u yccl! te the 

HfthC. jie ici W i%lL t L : 1 E i i I E- ’.l i, i h ijrJ. >1y 
liook tells you ul o|»|iorLuuiEice in Ti'lc- 
vislon, Aircraft SLieIjip ond other bi-Jil.;. 


1 win tr*in you at Hone 
Is your spare time 

Npld veiar Job uuti] ywia'JL' rtvuly far 
urushtT. Give mo only pnrt -el yieur 
etiuhy tliaty, VuU do not Juivc la huvo 
a biph achoat or coUcge meet to ihr 

Hiiiislliiils Ji-hvc u-uu hifET-cr sucreis. 
J- A, V [| Elybui ju impcij from *SS to 
SiOO U week. t’.. E r V, r :nl:v,irnn Beldam 
InOlsca under JlM it TU'mik aiuw, Tlir 
NbiIi.miu 1 FludLo Institute tithe Pi(nir*T 
und La-rpcst oien.nLs:ntioD dc-. 

vuled cs-cLuaiyoly io E™in5aa nn.'n nnil 
yeuna men lay comrflpouile-Ti-fte for seed 
;obs Ln the Etn«|& in.duHtry. 

Ten Nuit Be SaiLsded 

I w-ifl civic you nn xtfirw.inp.pr. to rrfuiuJ 
every pt-nny of vaur money if yon j,:( 
not auUKili'iL wiui xuy Luiem and In- 
?!ruclLon Servkv 'ivbcn you compMo 
my run me. And I'll amt only Eire ynu 
tbarnu^b ti-uinine in Eedh, prEheEplea. 
■pt^uEicnl c-iparEenne in buiLdLr.(r and 
scrvEcliiff erts, but >]»i AilvHiired 
Tr^ininc In any tine uf Rre JcuilJne 
hrnnehe* of Itudsa eppatrtUBitiisai 

M-pngi Book 
five* lie F«ec* 

Clip and mill ihc 
I'liupoii auawfor '■‘Itlcli 
ILerrinli in liinLiii " 

II Irflh nf 1 1 1 ..■ UDiHir- 
1 ns.ir.Ei-, for ;i spnrc- 
1 iw nr f'nlL-Cime its- 
dio bi.nlisicss- of your 

omif CiIe+.i r.J 1 1 EM 

Elilily fine i'.li-E 
Fur Mill i rli my 
eoune InJniFau. 

J. E. aM [TIT. Pi ?9r 
[9rpt. 1 JF * 

til in ii u 1 Etedio- 

InitiErle 

M-'a> Ii i 
Dp C, 


Qct 

niT,' new h.>ol( 
It p(nM$ out 
wh.it Rndicr 

Offers \o u. 


\ou will get Exiensivc IVactical 
Radio Experience with my 
Home Experimental Outfits 


TMJS coupon is COOP 

FOR QMEf COPY OF 
MY NEW BOOl^- 


J. E. SMITH. FrtUWent 
Nai i.i h n I Ijadlfp In3illlatd r Di-pt. [ JP 
WinliiiiBlun. D. G, 


3ynd mf pour !>:■ 'I . 
El-jdlO OCTCCJ-. 1 lllltlLT- 


ncar Mr. Liruilhs 

I VI :i t,L In H«e irlin- Ridi. _ 

rJEiisi] (Illy rpjiK-e lIhl-5 DiK e4dl*nc L&r 
und lllllt UD J : ! 1 1 r mJL clIL. 


iV A ME... ........ 


A UU-iiKW 


VtTK STATF. 


I Will Show\bu Too 


WhSIL WrtHHif fe- iidiit’i-'i laaK.T [fb.nsc WlrtLElfrN. fNij-jW [siy~ .lfr-rfmiiraj 
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Answer This Ad/ 

If Hut Want Quick Success and 

BigPayln AUTOS 


Earn Up to $100 a 

OetYOURflliajD of (lie- $7 t OOO,.U(M)|OQO Epcnt every viairiju uilto upkeep. 
Just think of Et — ■ j'.j- ib.'iri 13S 3 flK>lT,I <)U ;:ul ■■ Eti I ! ■ ■ I r-j. Nu iVcjlnJe-r 
ther^ ft re so many Imp pay jobs! (Jet into thin faac-inat mp game, no it. 
IJW4 juft it o4T snollfT any. Grt this facta. Mail coil pun f«r blfl. FJtEE 
buck. Lc.-7.ru of tbc eptHtfltieith ■ in r.'u- Wijflcl '? I ! ; r: i-r ■ •- 1 Huaiiicw where 

Ml jr/hd find bia pay come ttiiiuk. dw; luiw S50 — A7-5 -J 100 ;i weuk ia ixMdihlo for 
j-uii now. iyoS'bliiiK' "Jab- Way "■ Trauiin* bra brought bif ranut-y — jwqiiioUwi— ■ ehopn 

ctf ihab Dm to nonnw of tuen, TWL rail ulmut uiy Hfcu|klii.yiiirjft HrjHirtracjit — how 

it liel | m yuu gift a acxiiJ job in the nuto btutoeoi. 


lur In'. nuLii lii.iik, t.H i, ia 
wnrUin? in * Htoc-1 mill i.- 
Ipw uh i . In fill, n£er( 
■ nil- ME be JOUbJml I- 1- 1.1-3- 
kiz.’ and gift InP.i ii i'lcrf*H 
r-r nlniwl: — even IWhk- Jm 
ri Ml: III. I tiLl "J.sb-Wftj-’l 
T TAl lillii: . Vim i i r 1 1 v a 
ttn* iHLim book ilixt fitirtod. 

the Ti'i.il in- 

lilt I-:' li Jilin 
Iinliy. 


3 WORKING OUTFITS 

min latiudcij ran at «xm 
ebiTge 1 1 )du not qvlckl 


Learn at Home in Spare Time 



Job-Vniy” Tfuj]]«nfl Is. the short tnt to 
Auto HttiNie.aa. No need to iput your 
present job — no need to leave home — 
just use ynur spans time to prepare 
fnr a brill umt future— a real job pwLyinR 
up to 3100 u week, All you need ia 

Fnm:n'>n BGh.Do]Lnft. I don't enrn if ynu rftrviT 
t i,>i 1 1 ■ l * i ■ i - :lu hciEii tnT-nro, [ -run. [ruin yuu at 
home. You should ho able to maki; tatss 
311-nrwjr Hisii-lt'-- fi Im-w ttmi'Iih kJV-t B(n.rtinE, 

.M' h Eram all wuiks of LiFe who wurhnd 


Ji-iiC, hruri hours for loir pay are Euumoiinc 
fccit 3 .ni' ij^tIIjeHi fOhihLEli Mjd *iUjKlriBt™iienrts. 
If yi'j ILko nul-n*- — Lf you'rr between 35 amE 
■in — Ki t, tltn hLi-M now. ".li bAVuv " Train! nit 
=v(b everything nboift *11 tor — M ehIlt. nd uni 
and. J'Mi-i-l 1 muL Work, Sinicin*, Lighting . ln- 
nltldTh Weldijijj, V" 11I r-n-myi nit, h.'It — Every- 
IhiaK ynij med tn jjiiE in lino the a biff metiny 
Ii’sli iw aii Kiertnoal andl M«rIiA.hit4t Auto 

hipt-Tt. 

I fa puj -trained pun n-h<i fft-tj. tbri jiAft 

mticI "Job-n-'n.i''" TnuniiiR: ia ■C(>^[^ , LE TlSt. 

y<nt hi: hum | , .]ii, hi: HUwy tlniL you liTt Ll CjUiilk r 


Send Coupon for FREE Auto Book 


Da It I 
NOW? 

Don't ili-liy 
in:- -I ll - s - lily . t 'llii 

thflWu iHintHliin.' 
you -lurn thSa 
pdCTH Talw I I17 
nrataten tti j, iiIe- 
[icij fiiilo Jn-b. 


DlnbtinR Enuinecr, 

MOTOR INSTITUTE OF AMERICA, 

motor Institute BIAr.., De-pi. * 16 B r E-fan-ston, 111 . 

Snmi im jmiir free sum honk. I n-sat to nurvuN'iJ in (hr 
n.i 1 In t.11 . : 1 u 1 -- Tell 1 iii. u-h-iii.Hl.. "Jefa-Wsv" Trsiriinfl; — uhonl 
ywir ErriEikj'ymi'iU Lupiirtuibiit an'L ytmT El pHruifc fiprl 
ti- jm 11 l* 11 1 li 1 ■ l.jN t. K ii i..':ji ir.ll; 'ii cu jpjr purr vii»U a vcr. 



Ge t my FREE AuLo Rock, tenra bow 
'■Job- Way" 1'rAiBlng fana bro'ifcl'l »wo- 
o“d 1 1: Ii luidvcda. Sr-f- Trhnt it ran do f nr 
you l-i::! mft h.nw Tuv Fmplryvmuft 
ER-jitirfimi'nl Ju;Lp*) ytm iiei » (ih»I inb - 
11 1 :>. i.lI the tJin. ■■ bifc nutneayno ^i;t. T(«id. 

■ 11 V rnnii- .v-bii-r h. li ifriH'biri tit, iny iiviiilinii 

routac ortcr anil tuarvy nth of Fratimfl. 

n, iv r cnKi, Plrttlinf tnflnnr 

Motar Institute 
at America 

Motor Lnilltute Uldq. Dept. 4166 

EVAN 5-TuN. ILLINOIS 
(Ch/cncn'i Lurecft yiifrurhj 


iVAnn torJi inu ta ticftitriEirr-S /JlCQ-S-C 1 MtCtJfled FCrffUiaf JJtc fcdNlCS 
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DRAFTING 

Learn at Home 

Drafting Is one of fhc best professions a 
young man Cart choose beCilu.SC it pays good 
salaries and it ls the stepping stone tu even 
better positions. Many leading architects, me- 
chanical engineers and electrical engineers 
got tticir start at the drafting board. 

There is no easier way to learn Drafting 
than through the International Correspon- 
dence Schools. The practical value of these 
■courses is shown by the success of L C. S, 
student a ami also by (lie face that employers 
are Constantly writing us for trained ntetL 
Wc receive more calk for I. C.S. draftsmen 
than for graduate^ of any other course, 

F. E. King was 11 a poorly paid clerk" when 
he enrolled for the I. C. 5, Drafting Course. 



By study, industry, and perseverance he be- 
came Chief Draftsman of the U. £. Steel 
Furniture Company,, of Syracuse. II c is aiow 
ear«in£ mote to a day rhan ho used to earn in 
;l week. 

A. J. Hutchins became Chief Draftsman 
lor the American Strawboard Company and 
increased his salary 300^ — also as a result of 
I. C S. training. 

There is no doubt that Drafting offers a 
teal opportunity to ambitious men and it will 
pay you to investigate it. Just mark and mall 
the coupon and we'll gladly send yon a book- 
let celling all about the l.C, S- courses in 
Drafting or any Other subject in which you 
are interested. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, Bos 556Q-C, Scranton, Penna. 

'T.ijl Unh'tTlid rriBinily"' 

Without cost or oblutii Imi nn my part,, pi use »nil nsr a copy or yuiu - 1 S- page lincklet, 'TVHo Wini and Why ," 1 
tel] im ln.n¥ t cun (tuii'iay fur tuv pueil’-un, ur in 5 l*u frubjsca, which I lime inurltcd nn X; 


■L" 1 


I I ?.]«ibknkal Drawing 

Li- l):allhriuiL'h C.jyuc,^ 

IJLrchilHvt □ niillijliu rmrtjis OT'lfDimn 


□ SlrucfuraJ DraPling 
Q Ardnrcc Lural Dra>\'Lnjt 


('Wli rflf TlJJ ir- .-r 

OaritijrraT in i Bulldef 
SlEUflltuI Kliiitii.-rr 

UIhJe^ekI tSi>F;lTVEr 

Ulearirui (wnn 
| EltHrtc Wiring 
F.irtcrtt L3shcl]w 

jU!,H.r.E I 1 ,:' KuimiL:^ 
ITfltiriJ.il Jj-JjimUT 


'I M:ili:-.filntilC 

J rnrlupklui 

] P m t mew I a [ a iw c nn en t 

irri.lli.- > i.:hi i‘. h:-l!l 
] .Irririfi! I[m jli.J C. It. J. 
4 'll lit I M n 


j Mrt-ianl Eil K”:i inter 

J«H: illi. 

r>Hil I n j LL i I* [j ii'.E’., : ■ : 1 , :. i- .- P 

[l|rlh h.'n^inr.f 

:-IJ, jr , | MmijiL ii 

, Ofl'i:* K.' : ! 1 s i : 
iTI.. I . 4 £ii:r l~J|ii : :.Llll;J 
m 11 L m 1 : : i-.' Vi .., j 

JA' IiUrm Kn^-nm 


ri .—:hiT i n I Htt-jin nttfE 

I liiii.l.i Irupurliir 

I I ■ ■ i". uiumutr 

.!.:.: iii:: iii ! Vrntlbibn. 

,1 .In ■■ L UrLij V, mi Let 
jHifiJn .niuci rki<r 
lUarlM IJ'.Tln.vT 
lUftrLpEEitlaa Eiiglz&Er 

.'K. IS. J 1 Lr - 1 >. I ■ 1 1 1 

' I ! .; I : ■ ■ ij 1 1 1 " 1 r. 1 .." r 


BUSINESS T34ININII COURSES 


□ TnsL .Uitnir.i.nr 
J I v , 11 11 . 

JSf. I’lnrtnl IVflrV 
ISpjnJsh i I Trcudi 

IFitffimifBtup 

□ -IdfriELiLLtf 


jl'-I'Vl 

Strvvi Addriit..-.. 


□ llUSlnKi rjtrMp-'TriiTEt 
DiUiirr ■" . . r 4 1 uiiil Fi:;n 

J^Uffl r vI 

[I titrnwrd|.|i!- ini TiTlra 

1 I Kn : II A 

□ CLvLS EkirrlAa 


....Cfry.... 


J C'lirml .l:;r ^ l^-nrinarT 

m CI-: ! .Miiimi;: i:g,.jiii...r 
_ VlVlHUtll.lll □ \M. 1 HT 

limn ih I Slcsil IVctttr 
1 TiutLla fivtriM-r uT Huai. 

k N’.rtr- i'_ M-iruiELci-crlrii; 

Utalen MimuOiriiirk 3 
.tetlEUI'uir I I Fruit Or-ru inf 
IWiinr E'ihiIiir 
M^I.-.mij'-ei C. JLj-iii 


ii.'.l I'' IT M ill C'lClL 
j I. j i I CijtIhE 
1 i r?. SmIijivL, 

SEUh K 1 I 1111 I S Jijrrli 
ILI 11 . 1 n t hi; Q CirhjrnlnjE 

J Dun i.i i r U'.-jifr 

- — 


GdthpOtioil I i u, 

(! in rnutr In CiiUiln, jrilif rJt !• Mkiwu la JAu ym-nialiMOl' fwrff|«Uiliiinr ISrlrHii* ('umilM™, f.iwLEnf. Aranr.mil. OiinJi 


When itfi-iriitg ro adverihers plmte l^pmfELr Mechan\ca 
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POPULAR MECHANICS ADVERTISING SECTION 



ARTI4T4 EARN MORE 


III I T’ lfiii lire drifiinamp of making 
money * . n eojoji ni life . , , why 
not train juLir talent for ilntwin^ 
A forlunr pmj he at juut fm^r 

rip* iL ihili tmin tlirm now. Munir 
|H^pk i!o not Timlin." llity have 
artistic ability, ThTvurh art) you 
may find tlir way la a fuiMviit ttflint) flni} q 
Inrfc iiunmei 

Arlijils urn puLd truin'! Induy IIlllil tvtf btfflrc. 
Sirtiiu 1 1] L! vur f riiTesi fur art wort him’ iuCFCABed 
I re mi :n(lm isle. ,id' , rrliNi i rs and [in J rLi.-< I u: rs lire 
praying iiiilJinitA of dnIJiirA iinnijiilly lu lEuirsi! 
who arc trained in Modern An. 

Tiling nf tlii’ itiHinry pulil In ji r I Lsi„4 fen" tin; 
illustrations lit thl* magazine alonci Many 
^ui'H-rh^fiil a tilth'll tn of I li t- TeikraL School nf 

Illustrating arc now niukinf; frnrn Lhi 

SMriHl a year and other* are making nea larger 

jnroinrN. 


More than fifty famous artifita . . . vurnlnj; 
bis money themselves . * . have contributed 
their ilrii it jug secrets to the Federal Ootirtiif. 
The Federal (kmr*i‘ Irui.Iiet jmi thtil HU-LIiihIk 
of [JliiiftraliiiK) Cartoon i Hg’ s Let rcrln |* , J^iHirr 
Ih'i'ij; i lJ n lj . M eilcIijw Card Illu si rating., etc. 

Through this wurec you win learn at linme 
during your spare time, 

TEST YOUR TALENT Hi EE 
Why ].ht content with a si cm LI income at 
routine work when art Eruiiiinjr olfrrE such 
jMWj-iLiiilijJt'sy H rite your mime, ape And. ad- 

drc#H on the coupon and get Lhc Free IliHik, 
“A Road To Bigger Things 1 " 11 il lustra lud Inflow. 
It ^iv-es ileluil.i uLimiL Jiuw faniHnu nrlinh of 
today star I ml I hole c [infers mill wlniws rxEunjilas 
uJ" mir students* i| rawing*. With it, you will 
receive nut Free 1 ntnIinMl Art lest. Clip and 
nijKii tliis coupon now. It. may Jjc the beginning 
■if iut art career which will enable you to clip 
In ' nd coupons and sign Lie: cheeks Jiitifo 



fCDf-CALSCUCCLef ILLUSTRATING 


91 SI Federal Schools Building -jh- Mi.nnri|iulb t MinnrHuta 



Fed lira | Schml of lIlu^trntinLCt 

9ISI Federal S'iiiiiih LSniJiJirtg, 

Minntapslis, Minnesota. 

PIcrst urnrl tin; free lirink I4 A RnnrJ In Rigger ThinKH 11 und Stiiudnrd Arl I'cst, 

A r (tme— Agff — dmipatiniy — 

Aifolri's* 



TVften wrlflAiJ t<? advertisers t>!ea$e nictsfisn repy-far irecAattiiM 


POPULAR MECHANICS ADVERTISING SECTION 


II 



to get into ELECTRICITY 

Don't spend your life waiting for $5 raises in a dull, hopeless job. 

Let me show you how to prepare i or a real job and how to make 
real money — in ELECTRICITY* the live* money- making field. 
Getting into Electricity h far easier than you imagine! 


12 Weeks of Practical Shop Training 





NOW IN OUR 

NEW HOME 

fnh* lililr «ourTtt->f flELproot, 
, ■ fir.'l'-ri home wiKhLu id 
1 laaiLftlli; J Li II II H JL-ali P -2-J 

BriS rinlj.ra‘ wnci.il El( I'ltr- 

W? r «irapmt-nt or alj 

Hi inndi-.irTt-rytomf — " 


; i c ry tom Ion mod 

rapradtHti t_L i Ucii »f- 
r i. n if L'> J I y kji n l. •: i -y u 
!-.a.; , |iy :i si: I runtHnl i -jrfnr- 
inir jfuqr Lriiruria. 


Came to Coyne in Chica- 

S O uftd It am Electricity 
ift quick And practical 
way — [j y ac tual shop 
work on at t nal machin- 
try and equipment. No 
ose leas theory! The aver- 
age time to complete the 
course- is only 12 weeks. 
You work cm real dyna- 
mos, aw itchbourds, arma- 
tures, auto and airplane 
engines, transmitting 

stations, etflt. —every thing 
from door belts to power 
plants — in full operation 
every day ? No previous 
experience necessary. 

FREE Employment 
Service to Students 

When you graduate, WO 'll 
do nil *fc can to help you 
got the job you want. We 
employ three men 
on a full time busia 
whose sole job is to 
help secure poaitione 
for our students. 

Also we’ll 
to?*™ while 
■ ntf ■ Someofour 


PREPARE FOR JOBS 
LIRE thlse 

Ji«f wrt- * rpirT!- 

efrd C"2Mtli«ni open to Tramrf 
EketJlcill Mi-u: 
luitar I'Irti l Dbcnior 

. . . II!) Cu pen m 

ICilrunuirf Szciu«r 

. . f JiL Lu E J » i, rTrjr.-.r. 

ArruiturB ft jiliir 

.... jtt « JTL ■ w«k 

. . . 115 Lvi BCE- h nwak 


HTnEur 


E>>: l [B-jr.'J, 

* 

M 11* »w*-k 


student? pay ft large 
part of their living ex- 
penses through part-time 
Work wo get them. 

COYNE Is 32 

YEARS old 

ThiptF-EWQ |h n lonp time. 

Jid Dcbiml or -.lusincfl:- entild cs*- 
tir.lLi: that idJift i!i:Ihhh it m-R 
rrniltriiiti ml ■ md c a and ect- 
tl i £ ml tc^i:I tk.YeiCafgf li:,$. 

I i±c nlcwa it, 1 1 Jali i hureir Chi- 
Ct»£Q Alnc* ITfl, Co y.rie Tin. I ri- 
les Li CMtcd — pthVrn lr hun- 

dri‘ila i>T hi.i.ii'hhhIu | graduaton, 

What Graduates 
Say About Coyne 

J "0» Tut/tk after KTLiciittini.', 
I nrarU'd my deetrloil Job." 
wr:tLB Ldlatiii ] 1 1 ii.Ih f Indiana. 
''Afiec rr*duatir.ir lw harea 
rally tiro il-nyn when iij.;iuLilLl\I 
FriihiO’-r ir. a llnhL iOm-il in 

0>:-| L hi [jiLkLihjL. '' Tvritefl ■GcarifC 


bjiifli.^. cf CnriiLilJii. 'Twiiivi.pha 
aJtur ™iutiin F ] mstved a 
■ pltniqbj jftjj. TIil main canjid- 
eirca my £&plic»tirav 
wai that! itAbu Cqjtil: TrLinott 
™a.n."' re-i:orts ItarohL Knury (ar 
I llioals. "I wlAh to thuTik your 
EaiTVioyinFDt ’^ir.rifi, r tor #^-- 
Hrir-E thi* paHUuri fra- ir.c," 
wnit* A m.t+Tt Yajfoa, "h* 
^ftoattotiiLftOaiiMrtsr the Jiml 
4Ldj- and I iv»h en-.r'lcy^.l thi-nr 
imirWKiiBtely.' ' An,| [ lEnjIiI noon 
<1 uoiinL fiftitn hundredn of lo-t- 
t LT3.il mi ry«HGt-J ;GD}'ll£Tr*l 4 |lT.I 
Men. W n at chty hi.i'Ff deme, 
you i Ji.n*i I J hf able tD 

Get The Facts 

Hij(. p-i-t all tbo fast*’ Vlii nr, 

fljid out HVnry thitis - abiolutcly 

r-n-H. just mail n fTOir- 

POlf RRI.OW FOR A FJ1EE 
COPY OF OUR LUG LJ.tli'i- 
Tn I C A L. L: a(i fc , ttL 1 1 i-n S al I 
c: bo ill jnhk , , . c^larien . . . ap- 

jiorLiir.l I ii*r. doeo TLtit OiJl- 

lljmtt J.-DU. JU&T MAIL, THE 
GOI.XFD.V f 


■ Mr. H. C. LfLWIL,, Pro 4 .ldr.nl; 

J Coyne Electrical School, Ocpt.tl 1% 

1 «0 1 . PhIIu Itiwt, Cklmt, UHnoli 


COYNE 


ELECTRICAL school 

H, Cm LEWIS, President 


_ Dviif lir. Lf win: 

k Withimt iihi-^Rhnx. send me JDUP biff 

I -P-ll drt-a-li C«E PTM- En:JiJjJ.JnLiriL Lnexvir 
'"earn while IthTDlsa-^ 

R 

I JVam.*:. 

| Addrfra.... 


biff Jfix i 


nniL 


■ml hnorl irriD 


500 S* Paulina Street! Dept.*l"72 Chicago, ILL |c^ 


lVAsft itrifftij? (it nilviriii' rn pleam iviiitffvri J*optiJar Jfisvflitiifcf 
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My Graduates Now 
Holding Down Big Jobs 

My up-to-date home study 
Conroe gives you the ktohiihI 
work you n*ad to get amid keep a 
j-eal job io tliia Ia.lL pxjwiug Ijj- 
dustiy. Scores of my graduates:^ 
who lLllLll' b know □, thing about 

Aviation a. j'-TF DKinitij njrri. an- hold in* 
(fown (Likv jrsrSa- — id th(i air *ikI on tlfo 
ground . Drir forty >. li (T crunt- tyjiei si 
jfibi to chooH- from, once you. have this 

hra-iaiiii^, E jii" LHrb .^luiiil n I -, r rrniTwa 

and free EropLt.iy.mcnt bcrvirc. 

Air Craft Radio Course Included 

Thraa v.]i' i art ac once wiil fiiTiru Elisi- 
toil'aj Wnipfote S'l'W COILTW 
in Air Onfl ILndi ■. Tliia 
will r: :*i r 1 1 » • In- yon will unit a 
out vl I'xt-iu chnrcc in Ad- 
dition to my ncfluJur Crwn- 
n nri s'iiii _ Avi*th?n Cosm 
for Ei Limited tim-r only. 

With my method of tr*Jii- 

blg yi>u diiiri Hi-- 1 ] (ei Ji'iivi' 

home ot Ei™ ii j> your pre*’ 
ont fob to prcpnrr: for a. real 
jKteilion iB A vlatiini. I've 
put tny own fif- 


tny own 

LLlilj yLDtU Of C3C- 
peri ijji-w) IffctVmL 
by 4viT dMLOLIO 
ini'lra or &y.r.j( — 
live years Crf lh- 
r-rTEin i ii£ an t hi: 
KfL'ry — ill into 
my t li c-t o ij p Ii , 
ii nii:kjy niufcrcd 
lidnic-At udy 
cvilum-. Send me 
thd -rwuipon below 
srsd I ‘II Rive you 
>|| din facta by re* 
turn iimLI. 


fPEE 
Ait plant 1 
Ridul 

niriliF ]'■! 

viahlK mi 

nd-? *11 ic*l Ny 
ar*J - r*»™- 1 

— In |KI IO 
nr. [lui 1i> ifl-T 
— ■ ills li lit IT l'.'. 


Walter 
Flint fo fly tb'j 
AcLsiitLc ■ flrat Co 
fly to South 
Amcricn: first (o 

i'i;p|'iri- t3ic liTi- 

prr rsifitflis of 
the AmiiEoiL Ity 
tilniu-. Flying 
InstruptoT in 
Kavy for liit 
vimm h3nW glv*. 
i rip; ambitions 
in mi practical 
Fruundwork 
(milling ho Avip 
ill ion ait homs. 
J I you are Hi or 
ivk 1 c r . rn*U tlufi 
roupou bel-u-w 
for your copy of 
Lhfo biff now 
I Lf K E Book to- 
daf. 


$75 a Week 
Inr Dobbirts! 

M y er«d unit, 

k. S r . DitbbiiiK, 

jr-'il;. n j -,| l -1 ■ it! I eil:- 
diatdy ii::ot fin- 
is 1 1 i ii k pay 
cdujuu. No* 
be'i cami ng JT5 

|L V. l-Hll: IL-i Cl.l' t 

Inal runtfiT :ii i. 
hi,* Aviation 
HcbiHil j li Si i': M, 1 
Ymk. 


fiREOi?£jr^ 

Brings FACTS 


i*. tLusr l 
Ij-iiIow, ClUj' 1 iIJiih- 
IfntccL will leti yviL 

■ IL h I - ■ j i y ». ■ ir jr.-r- 

i I# *■ In .iva K^k-r. -■■£bt . 
KeetJ lti Uhl Mip-ix azw. 


MAIL WOW ' 


Wfllwe HI ii^on . Ptoai|djfu|« ^ 

v I ll e i i > i l liiK.cLcu.Ee dB Li. Sm A.- Rue- 
M IS GiMUHCdcuiE ATcmi«e. 

Wu.uhln fjiun . D. G. 

Npml me n Fth ffs>]i]r £if yi™r bmilk hIk?iiG- 
niy iJTipf&TtimUWH J bi Avialln/i, :unl liinrf 
S'uu traiu zuu bmJ beLp «i0 fcQ A ■>-l:r. .:in loa 
I 

KUDfi . 


Ad. dr™ 


r 

J 

fcity 


I'lLlMT CLEARLY 




(Atutrt ihj LO ur oi'rrj 


IVfefljL toritiup pltni-w. fairnffoia PapvJnr JlicJioliii'-S 



Easily 
Lei mid 
in s weeks 

No Books — No Lessons 
Not a Correspondence Course 

Jj*£Ti: WillJy hnW tO lht lliilCpCII'Sl liL hi tliLTCl ttra.rJL Vini 
need na4 f«r tv-OlIH iw llpraicJliyj Ill rui| lire II M rSiwECnT 

tmlntdl it in. ^pc Inliid I^-vti g. indt ttsHt rinrhliH- - !-' will 

ini- ri |il.i- r. njeurn Auto MtKtH.nki liy tbr McUbuej# i-tioir* 
[■Liu izxniiiul v t irultilijr men tor B lE'*-l l 'iy Jobs. 

Write for Bl>] Fief Su aV JinO Special TvILiCin DHu- 




OEPT. O-*-? 


SCHOOLS 


g LEVI LA N DrD Hi O 


BEDFORD 



TRADE 

SCHOOL 


C-HCFpiliir TrHLiirr MkFhjiJc 
A vitlfian MnrhaniiT 

Ai ipLlim Wrb|inj; 

Airrlarnr UrjfTui^. 

Air MavipANiiii 

-■til cihfl, I .IrIii: ng. r [7 1 -1 L jii rt 
A lie* Mc'-biiii.: 

MechinrSfoipo Plyrtnc WflcEng 
0*y-Ac[tyJtne Wj4dirg 
ElAilfo Mnsli£nL£. AirJLni.h 
Mri liunira I, Arrhitmn ral Etiicring 
Sijp Painting. Shew Card. TS-'ritiM j 

1 J lLn|j j'lvluc^i, Vi'nlf m Eilerlrfo 

Ci’Pimrrriil Art- FpifAlt 

pull .i*li us I.* l.m rndM(4 
JF'rffr /nr Cnfflrin-j Jfl 
l^ioeklvn Engineering Illilililte 

C Onrilrl by ikdf«il V. M. C A ) 

] .1 jJ IkilfonS Avenue, Brooklyn. 
Nr- Y >w£ CUT 


RADIO — TELEVIS1 ON 
^ TALKING PICTURES 

h'lia-r f-tu i iijjizT - Frepmr+ii" TrfTfoST t 1 m v u i e pi;"iLi.:.iiu an 


111 fri:t Ero'.v.nr buMLnm!<. Only triuiinF cr.iLoririt by 
li-.utlii^ IliiJm JLiuiiilact jPTTfi, i3i’ii-i-rfi and liintnbiyton, 
?,l|iny fire oppHirtmtii Lien open for nii'ti wedi (hi* train.- 


ttidlnui I in Jin Mitiiiil Ju’t .irc-rs, ili’iilrm 


1IPF 

and 


distributor*. 


ins:. Lnlioihlory ami Conmlting Service Lnoludeii. 
Vi riitn leer I'REFl , ‘Opp<.i(-tijpily Ifoci'k."' 

Radio & Television Institute §*£ 




SC 1 1 * rr u rr rc.1 -kp^i 1 1 L I ^ aJ . n *»- 
r cil ir.-- 1 ! file, 'r-ri.- . far fere bt>k hr- -1 l PK 

LEWIS IH3-TJTUTL, 1ST J J WBndwrU Avd, ■ ISHlIi. 

HIGH-GRADE INSTRUCTION 
BY CORRESPONDENCE 

rfi'tm. r-Mi4.-n.-1. uid Her Es. Hit. L'-airnwPt L*-» la ■.ttncle- i 
ib, t-EW'.if aim Uim etijr -ri^Tr ■eHll r w .t 4 * r>1 crdiy fv 
L^p cntvairlmiv. ilanJifiJ LMsk 


AW 


m-are Lcr# 

E ■< ! |J ■' f 


Chicago School of Uw p ™ t c^cMo'. D Tui fc 

MiiiliiilliW.'ii 


SPLENDID SAL A HIES 


rt Wii- tOu »*Y 


1 Ry. Mill rkrfc 
i P. O. l.abacw 
j ft. I\ Ci. farrier 
J frlprriftl AiiiiiiE 
1 A" lie P ■ -ini T ri n | ii . r-f 

i iiiy ACn.il Carrier 

1 Mdl I r.H|y*r(,-,T 

J i- O. fH-rk 

S yue fieri! 

1 (lcncml Clerk 

i Matron 


r J 


Crni-ila 

Bml tH 

pmilin* 

| LlblllTC. c**r- 

Lhiih.. 
aAddm* 


r*FK I 

neapiiU 

■ At! 


kicr.il Yj ntet 

i Immlrnirl Jiup.l 

i rr.LlMi l r r-:.i 
t AUibttir 

i ]'nnil;.lr:.ni Aur.l 

> r fl.FhJffltr 
.'ntrol 

> i -ii *15 nr w 
3 lYntclininn 
3 bulled r.ulK-ntr 

c 3 I'oHlmvlrr 
/ 3 1V|J#a 

m tiviv. Drp4 111. •.. L*e>e. Me. 

U.1I..I... ■■H— M u..llij T - n. 
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■Safes ■‘-‘M-te 
S^aaffl^Spa as 


i... .'" I’n.r 

‘■-'t.S-l.p.r, ~ J' ' U l i r | , 

i-Oyr^: " - 


WtiTiaT-rpiAci'l hcwiiSn- 
JrtH.earpecile™. m-umno- 
r ; :i- r ,i mth, i iil'ruMl m<?li, 
nm :c elrelik, iiirimT- piii >1 
nirzs iBbmrtti Jo line 

jn±mnr .JiiIhh iiJdcf 
llrn )il:i n. Mil i:-Mi ;ki||. 
IfflT rl,'h,r, Of our 
lEuiiurJJiDtC ■naa-. 


Men Who Work With Then* Hands 

Make the Best 

DRAFTSMEN 


" ‘i till'd ohc»|n(ii ■ 
jHA'iihin. u a JiuiHir 
Qn-f lilnin « |i hi***- 
7 ,l i,ri, it- I III j.ju-cj 

Ck*.. in>J to.lcr r 

I itr Eh.' w-trl n :.l 
r-il I. 1 bL*L> rcviMf 
>- 2 «ir.ii l m -ct; 1 at=- 

1 Liu 

Ilanhtm 
Ja 


T tT. E?^ h 


J.ll 




ICrd. 


—and we’ll back them with this 
EMPLOYMENT CONTRACT 

We ara tookifig for more iiuibitlcnis yunntf followR with iMtary, 
|*Lll I (1 1 ng-t-i-iuLii or Jiny other kind of mechiinio&E expmienCfl to 
prepare ror iiml help pSace in well-paid Drafting positions. 
Slick man,, w* End, are nn liana lly successful as Draftsmen, be- 
cause they know h&w things are done,, and that’s a priceless 
asEet to the wan who makes the blueprint plans. Got in touch 
With, me and I'll toll you bow you can casii 
in on you r entire past mechanical nsuoe-ten.ee. 

Drafting Is Logically Your Next Move! 

Or cOM-rac yuU rcrkllso the biggest I land I cap la 
mechanical work is Hut j'uu’re lLnii L-Od In 
CJirniiiK csi&iCJty la the ampul of yrmr two 
hiindH, an lonfi lie jcu live. Even tna .akalled 
tut'CkfiEisc earn Lug f-.'-O to tfi'fl a week hua 
reached htB Limit- II« can hi over enrri, hi DM 
aied tv linn Ild frets Old he wILl cnrci If *p- So E 
fin- n't hlatHC 5 in.y tmn far wanhiilJT to- fiist 
away from th I » tut □ tel e es o vtl on-k. no r w mi t - 
In? tt> tfut Into sam.lhlnst where Ilo can use 
his hend as well u;i hba liandJ — Tvhrm he vvSIl 
ho pniil for what he kiii.HH,, instead Of anly 
tar what he dm* . . . You know enmicn about 
hi uopr i n tit to Unde rE.tu.lli! that Id Jl ti'S Jihve m 
every move in fn-ctory and coVistructtcin J 

The n rat Inman Who ntu.lcv>ji tlmm is si-vov*! 
jumps ahead of the Workman who follows 
them- And BO 1 want yon la know rhitt 
DRAFTING I" Ji lapianl, OiituroL PROMO- 
TION rr*m ittvchanicftl and hultdahtfTv&rk— 
betL-Hr-pnl-d, maro Interesting — Just the kind 
Of work you’d enjoy doLn?. 

Get Our NO-RISK PLAN 

Tins T 7 V 1 T In k Hr,' TItjJtIIi* fell far *eU — H i-UAli'r rhne J-AU 
■ lilsik. Ti Nt.-s nn "arr ay- iilrdi" nr *!>mcc 4, cduno-rn 

ITiiiiUHi.iti in inrii cm an am Mian r-----i=, will tu.i> ttlik’x- 

ilws t«r kblllty. lint I'. iiuirEOF -n-l »»“ 

Wirh ik, K-cwrinra cf mm* nr |iir liifipni rmpwwrf i"4 
pernors In ITir- ^ Jt , „« likin w«4jcs! cut- a- jutn id [Mpiii 
reu fee PraPInc unrh in mnnr ijs*h, lime dl linmr — ihm la 
u Eit n line poaltlc^i ivlHia rnirividhly hair vay thTr.net5 

ljiM n'lllis,- ’.JalL I Sir cyjpc,]i UC-J TTE"il 1W kIS« 1 (0 WU Villi All 
aLmi'T Mild 1 1 f I . , 1 1 - - 't-bulLdS. 

THE AMERICAN SCHOOL 

C«pt. D Si17j Dt Exel fUe. and oSih S1 H Chicago, illinms 


3 fi- Page Drafting Booh — FHEE 

IV- IILi h>n* niiv CtraJrliiE Is la Imrri — lu* inirr- 
i-,i ,nE in,, sinth L? — iHiiiKrlcitLe npi>raTiirilhi r -i 
ui epia'i f.,! n'dlumm rlnlC lid*. 1 RU evnprci 
H:r e i- ■ / — wllhnut «Ml nr ottlRli-.m. 

'.in 

S AMERICAN srEElli:.].. Di ll l. I>WT. Umd 
\ Ave. Sl ystb. S4., CblcHtfi. tit 
■ ihr+sin lull ini- without cant ar vbllmAnini. 

5 ii>iiii| - i viii: r rr.i immii,- :mil i£ iiiL?3riyment BWTL'Ici? 

2 in Hue unVbi.vJ X Li«aw. 


IS 


□ DRAFTING 

ArthlLftture l.'J Civil CnninnEr lim 
r | ■ulldLriB D Ante tnqlnrorJme 

□ Bfrelrhnl Ena I m.-t-r 1 119 

Z PmiJuimi rapn«g«™i*itl. 

_, Arceunllne 

□ MiehiAltJl EngllHrLnd 
n £ hay iu pf-rintenaen I 

I” | F<,n mjinili igS 

|| Hleh SchniM let 2 itJH 

□ S-lrucl iimI Stedl 


I N‘nnir 

■ 

■ < 4 , la. 

\ cm 

: tv 

Mil HI, IIP!'' 


JHltfc- 


Orrn:i>.l Inn— 


Wflfit -HO-ir-liLfl fa niiorTTMiETS prfd?d namiiiu-lc f’OptlJsr J/t-nJinjiidJ- 
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lull ftpilirad I " j rr 
trefri Vmir K.->— x 
hi- Lu An|rln Hr- 
liuvIcJ lro«i «TJ>H 
of cr-iniri|; i I Y u u 
r nr ill I nnnn .1 


Min Wahteo-, 

\Jrain in California 

Jobs/ 



Play the Hawaiian Guitar 
like the Hawaii ans/ 


Only 4 IWn-tlc-nT lift-i Ln plATinr IfalV T ■ 1 KHtrfl- 


jiiliiL. OUT n i'i r i n e M ri i th L n.>: Lu n, 

inr.Fiir client duleUy. t'irtarer the* h«w, 
thin* «pfxiniJ elOu-ly. 

Play tr» *f*» Mnur 

A Terr vju cct ch* I -'tn 
riiV HlKiEfll h ;1 U C'llP 
hfir.-.i.-dLjii rhr-vla viLh 

-rrryllllia- prVlICV. No- 

arc^kiii^ HHUJ- 7 II liJilSi- 
CISC lu-nlrii. 


Ehhf LwiftHmA 

E»«n • I t > -j >J bti 1 1 b • *>» 
-cna Mp I '""- s'l'lli"'. 
Ihr E-i! f-c I n LtH lt>Hi"i 
jnd -ClEKT PICLyrir* ’■■4V 
It #uj i -3 Ipari qc-Kk'T. 
I'i # 1 ■ i 5 pb F-lar. 


GIVEN 


u'hfn jhu e-nrnk 

•A iw«t toned 



HAWAIIAN GUITAR, CjrrylnE Case and 

ptajlnn Ovtfll— 

y*Ene * i> t» tit 

if - 3 rjirai-rHnflnmp mnadH 


WHIT t AT 

p Irrmi. t i-u hivu rr'rHh 
A aindnri '*>n da . M<f 1 


r 


IjN I.OS-A’NGELFS 


A iearn right/ 


Fall Railroad Fart Allowed 
^(P- to Los Angeles! 

It's ftntjr human for you to tvaftr to come IO California, 

Evciyune docs. How mud) bettor to Ctmse atLii 

starred tight — qwittL/ quaLifying foi the i =' u fay pte- 
We*te allowing full railroad fate from any point «=l 
the United States for a 1 1 anted time only, to eritqucagc 
rtnjfe men to take advantage ot’ California Training. 
Never ajfjin will you get an opportunity like this. 
Come WVit NO WE 

A few Short Wccki at Netianul Vou'r* Ready 
Fot A Big Pay Job t 

Fur 24 }'«tfs Nshonal has quietly helped oven set 
toady for hijt pity, steady puaiiions in th ¥ pnjfltibLe 
Automcbilu MJs, Don't worry about previous cx- 
p^iiuLicc, or whether you're- too old oi too youne. 
We train you by^Aerual Shop" Methods on thou-iandt 
of dollars worth of right-up-DO-the-miniite equipment- 
Not a Correspondence School. Start any time, 

„.and Don't Worry Abaft M*n*y! We'll H^lp Y«*d 

Even if >^u're iharron cnli you con HH -Nstiun»j Tdaiiiin*. We 
h*J» you, scoirc - aKicmI puc-ciiM (fi cirra iifiikj CTpcnsrs- 

n hilr Intiiim*. rtnlunicol Hii-iiiLoymcnt 5 r™»-S *si-ur« im mE, 
fcienJjy -l j-i i ■ r ^ 1 1 li L 1 io Bertiinsatiried no :hs runltt>ft-jJrnonir j-, 
mmA vurk *='J a, pnnpcruiH future. £mpk>Y?rs krw*w that 
Ky(i™iRL Amu Met! are The hen, SO theif don t waste thrlt rime 
□n halhbaked, unmairwd luectianica. 25 ,DOO iucfMsful andiutLi 
aioDE lUOSr __ , 

National Doors At 9 Op*n hi You- 
javeitl^le Once! 

Write raw— today— for the vbodc Sinrr. Out bin nee 
book -wirJi deu.iL .1 Stnt FME. Don't lore anMhaf 
IlliriUlC Tticie- ctfCTJ *tc Jl^-enJIlLs' linilLCll tec t rhott 
lime. Miil Tar eoepeji and sutin 7ou ujji L>c OQ iae 
fist Los 

B-HHitjljE 


NiVtioiViVl 

Automotive School 


CITHER 

C inihhL -1 


I Tmw llinln, Vlzlln, Tlr-ln. T#iur Ciuli«r, Uh.utahi H 


I ■ mm iimijii! ■ miii| ■ i|u, . 

J CTuifil* 'LbUIrln- IJpdalT *«s 4 -il b IVi! 

FIRST HAWAIIAN CaNSIBVftTCIIV *f MllSltJntu 
flEh FJonr. WnnlHnrth Qr^yg. D-pK S-lO Hen Yntk. N. If- 

jnnmid aid a l">'itrri|>in< l j W^ &. f T iL- J_i M i'll JlifjJl cf 
.Vr u Yitfk ~ fJ riitxp WiJ.fi .f Mi-tom i.-Mm H 


ttirifjimd Pdyin Pholo^rdphy 


Mvtlun j' 1 '.-lun.' it'lMl-Vrfrr^rO-dr: ft.LI ofTera wnrlliwhlJe upiwr- 
luoltloi lu AUlSi|tl<™: lima, Vim. vail i;u:illl) 11 ir<r-JXtl uar min.uluii.Kl 
' mettxd lurl 1' ) STiitlen Ht-turc PhuuKraiihr ue fTtvlenten, 
( } C '.-ill! :nr: i-::.l Mid PUTtTlIt- PTuUhErn-nlir i-.r I 'ItoUf-FlIliSlllLnE. 

(Threk bnuith nt phiitcer&pliy vuu'n . 1 latOrtulijJ l-i udiI Kt-anl tc<r 
E-'Jt J-:L lunik today . 

NEW YORK IN 5 T 1 HITC QF PH DTD OR APIS Y 
DuaL AIH-LUI ID Writ tM SE New Y*rH trty 


MUSIC LESSONS 


IN 

TOUR 



f 


- h 


.-tjYi y -!•■■■ ■ ir i!i.' ^ Cilu ^cfrifip 

lorouE I- KEL HiJOJLLLT ANP DtMONSn’RATIQW 


1 m- -r-fltj 

WHlr Bj>;I:iV lor-’-ur 1 ‘HKK 

1 T.ShCiN. It Lrfli JiuW to- fecul u Ij pflfty 3 i 4 n‘T-.^ri-iJi, ViPJ-xa- ii pndoliu 
CJ hIeut II ini:i,i:Lr. Bcpi imr=H-:>r niLv ;nn ■■■ I ji* .« V^r-'. V^'l t;o.y n*y.naL*a.ni 
Yflij nil! v n I rw r-: ~ i -• n rtsiv- I lim:> i iiiIm 4*1 l'.IJ Jrniii 

AMERICAN SCHOOL el MUSIC, 



Dipt 14 F. toot!- S. Flpjcivk Slrrffi 

Lei it n,g c I c t, f ilfferaii 

hid rw, jtir-lur'r frar. jnr hp ili.Mra|f| 

A 1 ! *^-1 <nfpjT.*»ji-i., aw ■ I uua^i a 

i® U#m 


d waLic if 



51 MtnhfelUa bldcu CNICAQO 1 


Uftru Watchwerk, Jewelry worlt 
and Engraving. A line trticle cummandinj? 

“ “ 3 S!™>d fialnry, and jour sersscea 

Bl>au« In-demand, jtddtes: HorolDKlcal, LVjH. P. hurt i,:V 
losotutc. 1 ‘EOFtCA. ILLINOIS, rnr pur latest calalaF, 



$1260 to $3400 Year 

Men— Boys— 1 S to 541 f~ 


STEADY WORK 

Paid ViUltlon« 


‘Cfarofn Edu^llli'i 
LJjjaall r SuAtRiiL 

w^ll CH UPON / 

TODAY— SU»E / 


J 


3 


Franklin Institute 

ilaapl. CllTfi HDCiNilbiri Hi Ti 

r^ml -T^n: Eub 6 a ns. PU.EE. llu o( TJ. fi 
Ch nr ■ raj it: I - . i-»r ith#t ■-“* »■- 

Irslul-.V sVirJ nr* rilKE Z Z^w I— f > 1 *. 

RPUnHh< 4 ». tsUTL -wfc A&d traH 

h iri ■ 


Xunci 

Xrtilnw^ 


IVIktu teritiitjj tv ftdueJ'f Isn-a jfi'r^rsii rtlrthllott PDiiulOf unfair 
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i V {*T | 0 


E.L L. Currier 


World’s Best Known Aviation School 

G UARANTEE yourself a good future EMisition as a Pilot 
or Airplane Mechanic now t You e&ti <lo so t>y ensiling at 
tin ■ Lincoln Airplane and Hying School. For on the ground 
ami in the air „ . . Lincoln graduates get the best positions. 
That's because Lincoln is known throughout the aviation in- 
dustry lih the school that produces bettor-trained mechanics 
and pilots. 

COMPLETE FACILITIES , . , , SEASONED INSTRUCTORS 

t.in-rr.|Ti offer* fi>-’ sliri r-t fiiuiul in no ■-■thrr whool . 

£Leyi,l!Kte ..'lltf Lh |>f i M I L 1 1 III L^Th arnL I j ippiEii'l-.r 

? 1 lyi.iJHJ uirjioTt. v.il II uU-ircutber runiruyu srnl 
lighted for :i i y 1 1 i flyiim, \ Inrjju ll-rol mi training 
plain* V i:-"u kiLfu oil four divliiict bypiv . . |i-w 

*ch! bifli wing: □lonoplu.iire, iK-pUiu-r-, !.£■■-> . cockpit 

1 1 1 ii 


<1 IV. C iHidmun 


What Graduate* Soy : 

" M v firm lab- pnld f :|in> per 
iriivntli Xfl-l* [ DJJ1I SdlHI. Hftir 
fcm-r.i :il fi-i|i;.ri-!iiiir. In Aviation I* 
ijriLi ill 1 1 ii u I :_j :ii } n uTa. C. L. 

ijAETFinr 

"I 4m ddv hiatiUtf >>r 1-tfnl- 
b«gh Held. IiJkuIii, Neuc.. lit b 
Hiii^ioJiilaJ Mliry. Attribute nip 
h-jft:-rjL. ijrftiv u your rttfcjiiJ " 
c:, IV. O.indciin. 


■] | Li i i*_h . r ■ i i ' r r. I r. I il L— 


mechanics* school connected 

WITH LARGE AIRCRAFT FACTORY 


J<UA Airi'fdU flldi- 


I.iljL-nljl, \i‘hr. 


The 3 [ncftlii Jl«hunir;' S<rh*>--"l 
!S;irlilina rip.lii . 1 It-vt ai our 

SlfHI.IKW .VlriHirt I'htluw'-, 


: i i i ii 2 r:LHH|>' ir I pi 

li-rrai^Beif iiiHtrii.-InrH (irnund untt FlyfnjL Shhnnl 


nhlt!>, &[1 k1 
Ii s^* 11-141 

hold highest ^nijunmi afsprrjiYai. OjothImI 
(Uirlut PifbiJht tnjpwvitnon i>f U. B. LJ«pt. sf Cumnieh* 

Ifift Di' miind for W>ll-T rn bird Mr<rhi| nicT 
. . . AvlaCLrili tnn’.ls I:i:iiiJl,-.|:i :il IttrnduBole*. Cdltii: 

iii- l.iniMjiii cr.r Iw-Vtnr It him me and *i't otic irf the 
li.'tir-r jnhj-! litre pan fill practical training nn 

ir-.il JiLrpl±&i¥i L :ih ire- <ohbicc 4 #'l with =i luffcii 

airtTufl fMctnry. Yihj Iciijii to build find i-i'i-iir 
udEyrs, lusvtait**, TWld«!f , - ■ -evwy part ol d i Inin: 
iisnLiif fm-rriri 1 h Loti dim lu ; imd tu ovyirlimj] nil im- 
l^rc.uil i.jlm- 1 of ill- ro nMiborn. Alan courses in Vi cld- 
i-'sjt *“!■ 

CoinplOlt Flying CoursuM for ;■ 1 1 Kovurcuncnt 
IllliJid' iLM-rCtM. Jjtn'riiilc-Lrjitii-d 1 1 1 L 11C :« uv! IiimC Tttlut 
J'.'lhd 

Knasimuhlif Tuition and irn limplDymoTit. Do^niTt- 
mi-rir t|fjr J|i;-[[i- wjih Ivn(» find |-^rt Lin'i* juta to lie-Jp 
l»iy biHuri ami r>»?in while truiniiic. nnd n-u-i.-u 
ifr.ifJ iiiiLia Lu liri'iiim. pr-rmiQirit . . . arc 

1 il her 1' 1 : - | M 1 1 -n 1 3 1 .1 l r : L i a 1 :lI I _- i .1 : . 

We ilia teacb in Sfianitlt 
CATALOG ON IlEatlEST 

CnjiiilnH 1: 1 1 ^ | : i 1- - r. I. r .h-riii:irl in :i ! :.iir. 
lb* Ui'c.iln Kcbppi, pm<mImIhi» IUIVI**. 

'I ill I h r.-l IMij nj.ipi irl 11 rilLlna. S|i AyloJ^jnii, 
ci.t-h iii'tnl*! ijfmir iii>crpil rirt tliria *-m- 
pluj-mEiit -uncj to lii-li ■ t| iiiIliiIk ii-.t r:'-l 
or piiiei jinl tiiujd Trnilc In trilQlDir ir | 
vi>u M-iiBit co gut into »viii(l-:>n. h«ihI For , 
itilr Oivdiifl. It c-iillri yn-u hints 1 . H#juni fin . . . 
W HM-V Vtiljf wM. Mt|U OiiltlHiCi um*1 1 I V ■-=■ I . 

r 


HAIL THIS CO UPON 

Lincoln Airplnn-c Sc Flyinit -School 
903A. jVirrc*fi.. HIiHe. , Linoaln, Jfchr. 

firalli mi'll: I'li.un ..i.KmI 11 r 1 1 1 h ir.il.iliiu 

"AvIitliHI 'S^ckoiir Vou.' 1 tVin-lj.InLllE r>llt 
Evrmillmi nl>ouf Ihc ldiirulii i-dioni ojil! 
ccrij.T-iiiihV Luliiiio. 

[ jin .Inicrc-ici^il hi. 

C ] 1 J.-I ini CJn-iir-l' O SVi.'|rt|n« r 'ni-.-mci 

C KnillirH-'oiiriac □ J-[crlinnLChM.'>urM 


XalilC 

-t.iliini>:-i 4 . 


-tw- 


LTIty 


Wt-iL*. 


LEARN AVIATION AT LINCOLN* *.WHERE\L1NDBERGH LEARNED 


in the Air 


and on the Ground 


LINCOLN-TRAINED MEN GET 
THE BEST AVIATION JOBS! 


TT'licn writ ins lu drftkl-f l-fn'i'^ jilcow niffHlibH Pujntfar Jfi'-rAircji Fes 
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GET 

INTO 



HIGHER 




Of tyiursr ycut want Ibe Tapper biy 
Licit »illi a hi Siitr I utr — -Trait 
if yrol're lik-0 Hlhft mrii ynu'se 
wondurtn-p riplil dj'tIkjw ynil e-irt 
££L it- /HtiHrfJFrJr of lluiustMSi of 
p.t 71 hire f-juvd Ibe a r riper! T-Sk* 
tJii' eipeifttHW -frf any one-cf ttnn 
— VanCe AmlrtsOli. i^F irtna-lKC- 
For ]ici ny years Anderson prapetl. blindly for fjc- 
«wl Kc ±Ho4 fanplnii.- — tunning a tmcfc-Tliw— (lien 
Elic study > f m«<Kn:iic.tl < i nsini-*-ri njr. then iif'c^unttre 
at a joiJi-ml srh.ii.1. 1 lI:-Ii>. ■:*! with: Lh.il, he en* 
iiillrd kiF LaSalJe’s course in Hiptier AcCOUisUng- 
Froi-i that Lime on. Jus future n siumed a ifalmiLu Eurm. 


VICE - PRESIDENT— by the time 
he hat! completed LaStillt Training 

wiiilu k! Ill M i: :l I:-' I :i In- OlL:V „ if : f.C 1 1 ! ■> 

Central Indiana Canneries. then joint'd, the Olin 

Chi'V li'Ji L L : i 1 ! 1 1 i : y of [xidl.llU'i^Hiijf.. ODE of t!l:- LliT^e 

Etprnck's of the Middle Went. And l^ftanr 
he completed the course he was made Vsre-i'lesi JentE 
ItutLia that time Ms fflUry increased several Li roes 
en-url [a it any wonder be Kiys, "Rial 4(tnlj.‘ 4 rtih jnju 
st<ih pay any mien.'' 

KnOwltdiee df Hitcher Acautnling kads thf w-ay tm 
m many basinet cppertunicici tiiaL llie well trained 
hiun is practically priSt'f Bf-dinut llnCm.pIoyrncisL A 
dozen doors arc open to kin while the i ultras rml binn 
is waiting she «t«L, Advance in put U jwill and 
certain — for the very fbundatlnii nF bu 'intis lies in 
jhOOOIliiling. control. That la Why Staduntes 

in E I i|s silt ArccunLinc occupy some OE ibe ]ilgltC?it 
-r str-f niive posiunsia. 

LafkiEle ban Itnide it easy for you t-0 tBflalor lIiLr 
tep-poy work in spare-Ulme itady at ha me — no putter 
wlut yoiu iwrvinuB education r» experience. Tins is 
tracked by a oiMensfiflA, eonaitlMdEod Bud nitvancc- 
mr-iit nervbce- that fallnvFS llirpuchout lire. 

J^h • 1 1 s I £nr “Trn Vf.-im’ FnirnaLimL In €)ne M “llib llLLliC 
IkhiLc chril Ii:ik Iih| En nciij » nsc !■ 1 1 1 ti : I z « ■ : I m r-f nii-lium ciE 'JiiILli i 

to $Jw nnnu.i l HJariw of ^WUQW nmn With Li m will 
liidudf- lull LiuariTintlon -awiit b«B-oprairtiEnLt£ finlii 
tiT Higher AcCiliJiltJllfi. ScudlftB Ihe coupon bclr.w wi.ny bn 
Llic CuiuliiL' fmlaL III VCMJr \kltr„ dfllJLVv b«t l^nd It 

t 4 Hlu.y — KOw L 

— Frnd Y'oHneJ/ Tf=rop's^ L^Soff* — — — 

LaSaile Extension University 

Tltt IVoiid's Lerrpft f)uicur»i I Tcuiinic Jnn , iJnJnjrt 
IJnjrt. 9 H-I tS. ChLCOffO 

I would trr.liyvTne cisny eJ " 
tancy. the I'roiisswon that P*j.s.. ulij 
□ oopy v ! " 'J>n V«p' I'qjsneLlwn tn 
One ,' 1 all wlthaat oolizsLiorr, 

Q Higher Adcotintsm-cy 

TruJiinc For ?Tiii n« :ii AudEIcnr. 

Cain pEEGlifiTi C«:ni IrnJ I "nlilic An- 
rour-LuiL, LiiH Aouz unLaat, ccCl 

Olh-ep ■CJppnrtunj tjfl* 

n muni [nfeemSad an nnr nr Cbr fi-FliSi 
i=KllciitEd belawt clieci -andi pi^Luw. 

Q fill llDCBI Via rasi fti'imrn t fl El-iiii h In p un il FJfiaLdiCC 
O AIoUlTII Kai^jnranMhip O ML*«d«rn BtiAitauai 
O TritBo Mdnng?vnf?it CW««P"rai3unitTi 

naiU r M*v SidcLoii Mfinic. *> Kal iTfttr Acc^ijnflni 
I-bw: Ij-S-Sc-L'-u Of LL.il. U ESJK»T Ilnnl^lH^pIfi J 
lii>raimfrdiL LilVP O Ca Pi A. C«>iC itllfl E 

0 Eni-liMtclii L MHiLuflfmtnt O Basliiuit Ell fill 9 h 
OMCHfcm P'Jl>rrmiB.niithl p i‘t Cnm mcrCiuJ IS- 1 ? * 11 i 5 Tfc 
O- Fcf'onnt-I Slnniifci'ni.mt 4 * I fiucE It^ - Seivj k:ui 
■U Credit usd l jcjUKcfcLim 1".« r xu i-iKl E3 d cat-L-o 



EMGIHEEHING DEGREE 



IN 2 YEARS 

Is. DcRtc* in CiYU,Elertrieftl r 
M'pchanicitl, Chattiltil, Acfth 
nautical Enpinaeriiifi in 2 Jount, 
Kon-fiF-i^DJitialii niimifiatad. 
r J'oehnic:i.l tritiiiirLK in letifft tiin^ 
and «t lowest (n:is.t consistent 


witli tJiorciugfa prcfusmtionir LtilHIfll cntnuire 
requiremetita- TlioS* wluo Lilc;L: (ui'h M'dinChl 
trami PK may make II ft work - lin tor jftr , 

January, March, June. Writ* Jrjr Catuloir- 


491 College Ave. r Angola, Indiana 



-STATE COLLEGE 




RN WATCH REPAIRING 


Yai ctn kirn hf *■,» nadrtn *ml criE<nis ivcrm 
•si “■.'“ulIimii p?T. ut Ihc Wol ch KHViuriii^ 

VnilajL hnne .13 gn-nL rr h^Tin ^lis.i ^ Ehup. 

Veu tin r*'» ™»fT »biu if jn.ii.e u .t irair i 

^eh t4l ife( IXMlMD or illFT III tvtKla l*hE in. 
plriini cji EL'dTflr ul InbSi'jcd'sa- I imrl ^ x-.r h 
rpp-axim xrc tlrnfa In -Sttranil ami nr. Irnrn 

Fh In in Oft wtife- far pirllnjlu» applY SO the 

wl«««inl« *OllO*4 Of Wlllt Hipllrlii 

lit 1, lawn f|,, WILIMOHCE, wrs. 


thir rntniviA liomefftiids? Feiidtrr COiiIyb 
[«S i hi.« tiuw tfi |4l m.,.n. r,„ r 1 1 ( r*',J 
blhfl. avnld InFJ-dw, Hf L:rtli, use,! hy 
Ku:.-CMhi] Punitry laUena (.‘.m bim-u 
OV(T. FlilSK ISlHll! Iflu r.n AlhlUt 
t.ourse. v, rttn (i5,:x k . tor : ™ T Fm> 
npjiy. Maljnnxl Fi.ultrr li-.i-itui^. i r . 
[>a pt. A E L-fi, Wiiiiin|1^n, Dv C, 


IOQ" Impiauii mont Cnnrorlrcd 

We- build, ptreoRLhen the vocal urgans — 

|wl(A rina ino-Jraunj— I jiiC by TuiiiliiiiuinCjidl/ ■■jUi: J Ql!*l 
KlcnClr^7hllr rnrri ct nunl rr .irn , . . nnsi iiIimiIu-Il; 1 
I h ;-iin f 0 ■ W# r.i liiir rriTi' nr t p:.- Rina off n»n|EiB|E vpci 
bl ii*k. 1 c ?-- r ^ ... "A nli f"r m>i *Jrf t ■ ■ Tok-r i*.«K ’'y" - ; f "~*i 
3 jparn WH V irm etas n-’™ u i"i M>r r i.J™ t i ! «i ,N* llMp*» 

ccttb f cnl Lo r ivt uhJce JT 5r-r+f» «dI«p p«ni-ij hy [urnji. 

PERFECT VOICE INSTITUTE, EtH*l* 1 ?- 3 B 

JOB N-Bi. Hflgchg|;jin fl¥Vii.dfii:.ie9 



TSClC^C j ■ ■ 1 ■ ■ rirrupSsiiiHtffl + 'H'M 

I'liwnt PoalEil^l . SI II r r 


AHMIAAta KHKhL Of PHDTMHLRPHT m 

IHOI HhhliH A/mn-i* O’R.llW PIHClH, ► 

Rnui FCCE b« jlrt, iL>p|urthnh!iii in !T«ri»rn rtiCi^rcpAi!, mn-i CeII iz I ..-nr— !»■■■- 


N BOLt 


All'jt^Sl ■ ■■.■■BBBBaBaaaaeiispidd +d + + + + + k k * ® • k ■ 8 a ■ J k 


AdiLitii 


IPAcn urjTCira.7 pFcaic m-ciTifion- popular JU’f.’vhan-fCl' 


dly ..... 
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The ‘M aster Mind ” of Business 


..The Accountant! 




Holds Positions 
Paying $3000 to 
$12000 A YEAR 


In Lhe last generation a new profession ha» 
pnowrt up- accountancy. The nccoimtaiiL 
today la considered the most important 
man in the bTJsipe^fl field — he is literacy 
the ttfaJnaof htiaincaH. Once he is- properly 
trained* there is no business. position too 
big for him to fill. Yet b«*Er=*» e*pert& 
calculate that there ere lest than half the 
irumhcr L»f accountants new needed to fill 
the big; positicm n 4 w open Lo accountancy-, 
trained men. 


“GUIDED EXPERIENCE” 
METHOD Trains Men 
Quickly at Home ! 


T ODAY a Clew pollit*rtflol and ei new method of 
teaching arc ttpening the gtitea of opportunity 
wide, to men who once were seemingly doomed 
to mediocre jobs rind limited rhamres. far pdypnce- 
meut-, lUntil fifty years ago Lh«te? were no ncoouut- 
nnts — only bouk keepers. Even IweciLy years ago, 
the nrw profession was a limited kind of work. 

Yet lu.lay accountancy ij ora of the mast vjtuL fACi-M* iii 
business. AccOW»st#frty L* ihis IwtlWpiHi It involve* 
ike libiLiiy to use took keep ng figures, yes. But the orJ.r.iiry 
bookkeeper hmu't tiie training, or the Scnom-loUr. W in- 
serjiret hii own figures. The jerwin: ant has. An ordinary 
i l-nk *rr:iig the noollcee-per'i, records, cannot tell whai n 
likely to iibppcn- : .n ihr Future, on i Sic strength of the records 
■bow rt. tb cannot pi an, from his forecast, what to do to 
take rdvani *[c OF an o^pofturiity, rw to jirev-eai.1 41 disaster. 
The accountant -ran — -.'ind be does, every day. The factory 
worker, iLojkL he know* how much time :.il:I fiMittfi-Hl it 
take* him to make -a piece Of merchandise. can't tell you 
what it eortB the ii-rm terror*! it out, Tjif nceoisnt- 
ancelfsas,. 

Thai n why ( 3 ic wewunijtfit in tJicfrrui™ or bus j. new. 

Gone are t.ne days of slipshod record- keeping, and 
ignore! free nf what tint e-eof^le mt*a, The iKirincra 
man in Tii to have facts — and tae accountant it 
I'is only aa»rrr «T flccurjei^ infWin Brian, Tod ay , 
accountancy knowledge not only Gives a man an 
Advantage in leaking hui:nta [ironioPofi™ to 
IHW.lI.jr r*:-rn> :l ]l*is r.ic^rat Jin ::;ijh irC i: i:i" y to i.HlOd 
up highly poofi cable' practices — businesses of 
ttieir own. as [lUhlic accountant*, To cap nil 
this, there is more than ei f.fty per cent under. 

oi accountant* in thh country! 

Whni better bppOrtMnily Could you find for a 
man who wants to learn a profession of dignity, 

EliSIL. Lietje n him » ClujciLie uf ir:. i m-HTrljinrr |md 
ri.K-cee* — nnd who, through n new teaching 
method, finds that he -cun learn it-easiLyP That 
ie the sitiuntjein. T-twfloiy , rm literally thousands Of 
men. Today a new method of teaching account- 
utS. which urn-* cij]lc<r-iypc methods of train- 


ing, hrif been elevated to teach you right in youT «w* Wfle, 
[1 whs designed, wnd ie now briu.* taught, by a Ktr-jp uf 
leading accountanP and .accounting tearhcTB. Certified 
Public Aeeotmranr^ who tiuv-r reviewed this method, e.nt| 
it “TIs^ ijl^wrret end moat logical *ivci,heK.l.oJ teaching account- 
ancy. " It not only gi.ve* you mastery of the bwpw fiuiilarjieji- 
tjilw uf jiLLuii.ii i.i nit — it gives eomplrt r Emit'ilng in the Bpensl- 
isvel branches of accountancy- — Cost Arroon-tiinf. Income 
Tai Accounting, Giasntntrtihl FLiiuBly, diis new tnwin- 

ing sivcb you a complete coaching course, jktp wring you far 
Certified Public AccaunEAhay ez»iuiiUk'.ior.v. without e«ii» 
1': im L. 

Write- today far yutit -carpy *f '"Tiie Mc-Jc-jd Way T^» 
Accouo!iciu. ,r the new book which c*pl«in« the jtrnrnt 
oppvrtsmitlH in the jicco-ontoncy held. It will you. 
too, the fact* abuejt tTiis new teaching v-iccho*!, and obi>uT 
the other service* wTijch this iiiadeiLtion ft.vcs iti ineml^rs. 

Simply mniC li>c lui.|u::i fur it li>.luy — ittl at wi-thniat -i:u«L 

w obligation and ftiwl twas from Lt how you. 
too, sii ny cs[il inline tlie incnnsiuK. -ileroand 
Fw accoantajicy- trained meau 

AMERICAN DNEVERSm OF COMMERCE 

Dept- M-.Ul, IT W. Fins St, Clilfftgh, tliinitjj 


Send fo r Y dtlf 
Copy FREE 


AniirlfAi'i LIilI ir-rjl fc; of Com m*r 6 ? 

M iJO 

IT W. Elm SsbreGrC. Clii*:#K“i IlLlnni*. 

. 'Jbilbwtn ■■■ rbarp, mn* m> n> -->,3? *1 i>i 

I n«>n »»*c-fc — Ttm M.wlm n+j T-. l-*«rc ■!«■ 

■ rarnubi BHHFimi A*jrkM l t£Y-T«iPir oi &dibvi>« 
I Tmiiiu Im. “■■!■(• 

I - 

( A.f<fr*w. - 

I a -»■* 

! Ac- . n 
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popular mechanics advertising section 



( me to 


Send for 

V th,s 
fes FREE 

m BOOK' 


national 

opens its doors to you! 

lEiyiir in ill' 1 ' heart. nf Aincrim’H m-as-L inUrr-klina 
to hv*f: ri_Ti i 1 |mrn — NatiiiHini — "ffin ii | i-jim y-ixl 
LriuLe frehoal vf <!"■ Wtui — !m v 1 jl-a yens to Li>* 

AfifltLrja [ Cwme Writ, enjoy life, learn 11 firiirsCiil J m 
trade in tbt tatid uf |SrQ*pa»Jt$\ jihijp-riMH, Hunnhinc 
meiiL happincus. 

Your RailrottU Fare Win wed f#f a Limited Timtl 

Ev-nry nriu dreanrn or romiug in- C'rilil'-irr.iiE. S r a (in-mil 
will [I fry yum railroad fare fi ran any pfr^nt Hi Clin L'niled 
States. Never frWLi" another QppsiH: unity Him tliisf 
i iLVTEir.ji:il i': ttiid jTi ic- odur *t oatel 

KEAL Biu. Pay Jobs Await You! 

Bo-aider Tin, in imiicis tiiLlll- -II.- i ir Himtlirra Cahl'nriiiii ! 
TluiLaajids more «Sjl ■n>m be worki iir on clib wi: Id *. 

j[rv:Llr-l !i vili ■ - 1 ■ I r i , .nL ! project. S.'-meii ' 1 1 r i' k ] r .nr SA- ■; j 

TIOhiAL Car bis pay In profitable Electrical Trudm. J|i 

Den’l Worry Abon! Enough Money! Well Hefo you! 

IT you Arc nhort of irwincy, ws help ycstL siWutc part- K 
time jolid to UK Vthie Living tapi'intci while Irornirife. Iff 
Wf pJneu scotch of Kfio hifr.Li‘i on gi>od pay JoI.li 71 itii ;! 
ri'ol FutiLKdk Lb 1 1 L 1 1 3 L ■!: ij JbEi :L Llui: EL 1 : 1 [ 1 1: 1 j- 1 1-| 1 1 11, t r-VTvjcr. 


Write Today Afcairl the GrealeM Offer Ever Made! 

Tiil:i great Million Prill, ir InafltiUion. . . ]> lijijn-rt 
wirfi fr Jn 1 1 Tiftfrt- ncinney eon liiLj, r — cha firm it faeuit-y of 
cLeeljitml ci|-ht?h in iho "-mnlry — a --e !■• -nL v. ieJi :l 
] [imtl- nod personal interest in your ■ i 1 ■:■ ■■ 1 ■ - h frni| pnp- V 
>Mii.tl ■vi-ILirr- churns its iLnorf. to yi>i| ►‘ienii at , 
£itr NE1V FSmA wHti full i|i“:i<iJh. Nn a co liiaifr-fiel 
nrcyloud ■r-Kpcnennt. required; Heart any (inn- Bend 
f i>7 y J . 1 IJ r r 1 -.1 :v 1 r L : 1 i r j 1 1 : -fF ! 1 1 >! 1 k "I'O LIAVC 


NATIONAL ELECTRICAL SCHOOL 
Dept. JhPD, ffli r -'- 10 J.&!,, 
ifriAncdf.c Cjlih-tnu 

5 -rnd m,- yyw b« ftw iUSfiWt# CKd' 3 J[ rf Uto _ 
Li :"j :L 1 . - : 1 ;; Iscrv I Lm Irani .;i_lLy 1 

*> F 1 

AAp OF 

AX 


Jun- 


NATIONAL ELECTnrCAL SCHOOL 






BE 


A RAILWAY 

TRAFFIC INSPECTOR 


In Fast Glowing Bus and Railway Field 


Pat 12 J't'nM 3, B, T T, Tculned TniJIln 

1 1 1 1 z_i 3 h| _ 

vniaiunl 

m 1 1 i 1 L iwcinnUnn. Many cnidinder ora ru.w Lm- 


tuHjTftton trnve injvn i.i ihmi;i3Hi y.>ij rciiort tc 
Lm&.'nnnt I'tllrlnlH — I ib™ imiaiunl oitpDii an tiles Tor 


r’.ih :■■ innuno u >i 

nrairteJul, 


tminr. 


,ini[iii..r wo 


mpii 

ijrk, 

ri; "j T .1 r V.yr I ■ .viii'.n 

t‘Aa -ar nrJ ■..111 ra|s.--i la p,‘ 1 I if 


i 1 a r 1 > r ■ ■ ■• I ! r 1 e: . 

Tpjivrl -op teuuilli iiL'ur 


IT. II. »"Vr. r 
Hliry ^1 

o’ aar i-iasih I n wa mma frd ■ -a p J I .* 

|Wl L jiiw liy ^jrr nrr irr |iinu 

|V, T'» lata Ar. a d mUfiji*# Ui» I 

r*ir h-.a.-_i- ia| P r am nf prrli 

wr-fkl. Tl-’n. KC pM Trj| -n " p.«nlr>J1 
f-rr cirmli Ii^m* r*^p«l M i " 

JT*™ full — waiJaini 1 *1 |-irli.a 1 1 in. 

Write ■.-aduT! 


11 Ihr vfii q] 

Iw 

.a-r eaiaJL 1 .1 Irffi 
r r La -,-ra- -«■ u-arK 
1 -my J mlm Px. ,J 
‘H i«ilrarlir n In k TiV 
-■T.-i 1 ' c t jN&fca 3 :_di 
■j hin^ip Frtr L 

Jjim nm \ — rup «#IIU. 


Slimhrd Buiirtai T Jii'.nini' [r.slitutr 
DtV- MHt B-u IF Ji2n_ W. T- 

1 j.-. y 



EARN MONEY 

AT HOME 


YOU ccjl mzike $1S to JotF Vi*rr;lrly ;FI (spnee ' 
or TpIE i mm at koriic caiarinj! pliotcrfir^pha. 

Nn nprrOCC nrr: L-— : L . Be l uPV iixiiaig, Wc 

La-strit-t yynj tiy oerimr aimplc Pboto Cciac 
I^Hrcia find sa]:i^y yniu WKlh work. HVriSc 
lor pnetir-.iLarfi r.r..i Free Book to-day. 

Ttie IRVINC VANCE COMT>AWY Ltd. 

3.HR. Hart 1 3i: iI:Lii'ie , Tttf&nto. Can. 


STAMMERING 

Taa e«?i quickly helped if 
you. fidhk Filer e>p ^ritfCd-y 

. ^.kotv, herause i rplievsn] my«nl| :iiriT Matrirarnivi 
lor Iicsrl’y JU yt-.i T Th( r-inry uF my Kjfirring— and 
Fflirf — (’-T.i l^terriLff! Lli.nmnnd-, many at irbom have 
penr.iUtd me Ln- half them., Full tFdry or my bUC£<Sfr 
TijJ ffliirti told la 2 TO-raje bonk. Sent ajijurhert tor 
10 cents. B. N. BOCUE. 11115 Bcfoa Eaildinfc 1147 
Sorili lltianii SirttL. !fi4i-j n 1 u+l i s . 1«J. 



jiCcs'l fibWllERWTI 
lAlKIHt HdTUIlt! 

iiZ 

SONG WRITERS 

Di. it' t fait fp read fH Soiif /STrcjinreme/rCj 
of Tnlkrn^Fi^t^rwr. Radi&aiiJ rJa" 
an r_c .bib'ii a Tory, j'ti fCrncCjl'p book SEIV7 
y If L E y. on TfjjiiwMt. itylau- 1 i£.'n'rirrj r.'iLi.y I'.'iaif 
lint' -fiocrJl* 7or flte exomilQ (inn. 1 Vm rm- 
f.ijir, rnn.iuir uji ii u r rsxriyc r." 1 le^i e. |i nf sa- 

CUM copy rifftit. ffuarantnoinH appmoal. 

I' M. Hcai-acr JltMBaln, itH Ilffc Ywk 

fi 

M 

1 BECOME A LIGHTNING 1 

THICK CARTOONIST" 


1 £irnd |3 44 > Ku EVybIii. Iig? Pr-« E rBia. c.F -il Trlnk ITriw. 

1 Imri h-llb li.iir., -il.i h. (^»J| TU* M .vl'lin Rr*^ 

I Erai.Ll.k ART BEltVICLE. Thint- I, (HI 1 koi h . Wi J, 



FOLLOW THIS MAN 

Awtni ^-n lAw Nd. !■ It cn ihv J'L ! 

linen i~er devn dLuurf n^i CkiiuerCiiLUsc^. lsl'> 


uJu nr^’sr pruiLB Id niltlIh rc-d frirJ'i i 

T?_. _ _ C.^fl.rtdamiuil Ii>iwrf 

A 1 rC6 li^HTciar Aid. « no** 

* * Cu Uj Au/. Wrljp/ar ii. 

- ymmr -nd up 

YO£T 4*n F inert Fliiil H'^atl- il -f Ifi Uhn 

In T ia.i pnn L ir, al ■ialJf AuKI. WrMfl ii Kfr- 

*i . 1 a I hJI ■ ■ im I airl -lalaila. Lll.-NSm »il 

Kl.» l' taa HlSL Cu L-_ *. ■ UnJlT IT 411 in tl »SC. 

mifirMTE U* APP-UCD SCIENCE 

1HO h.nnr.kl^ Aaw. 

Part. «*.*£ gl-raan. 7 H. 


SI 000 Extra For \ OTI 

HtnaaFtattiaf raakss that la BE'AFE Tlnm h-mulrurinR Horn Rtn- 
shm WJSV WaamnBtffli. D. CL Himiln'ilH nt rjnlmra pliylmc Far 
RjdSii.ia I’lPTbraaru.iai:.. Itl-Q IMV HO ItTUU'— H tw I liWik wlls yon 
n.1 1 *lh-M_n LJt'PCK. Way to Miurer pC'||i:lnr llriwnllaai LlnSLl.r'. 

llrft/.T fj 1 El tW A I FAN IT!! Ill Cl Smii, 

hisinr 1 lark Ar-url-rnn y i.'t .t| Line s ItHJ Fifth Vnur 1 fu-L dfey 

lYrirB iFrid'iajr pfcyriiG jUUnftort FQpttfpr .ltrrh mili ff 
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Why waste time 

on old fashioned methods 


— u-fien you cart learn to pluy 
at ftfime tcit hou£ a teacher 


D ON'T let the thought of long years of tiresome 
practice Ecarc you away from learning to play! 
Don't let the thought of ans expensive private 
teacher keep you from HcEthiij your dreams come 
l rue S’ For you — Jur^wte — cart easily tmuik ymtrxrif 
i<j play — right in yoUr Own homo, irt yiMjr s-pSine 
Lime, and at Only a fraction nf wh it nld, slftw meth- 
od* cossl 

It's so easy I Just kwh at that sketch at the 
right. The note in the first sj>ace is afaxtys f. The 
note in the second space is ahmys a. The way to 
know the notes that come in these four spaces is 
simply to remember thar they spell jute. 

Now, isn r t (hat simple? You don't have to know 
one note from uituthtr iit order to liggiii. For thie 
S, School way explains everything as ynti go 
tiffing — butis in print and picture — flial, almost 
heftjTC yon know ii, you ore playing ti-nl fjrriej umi 
mrludit s right from the iiotes. 

You simply can't go wroitg. First you arc Said 
what to do, then the picture shoius you how to do 
it — then you do it yourself and jjevur it. No private 
teacher could make it any dearer. 


Easy 51s A-B-C 




Easy as A- 


It JVrtl Cun ti.'jiJ t he nJplia 
h"L you can lenir, i<, | , I ;. r 
y-ueir favorite InrtramcriL 
m jurt a /nr Jtcuiehj-. 


No wonder over h 00,0011 men ami wotnen havu 
learned to play this Lsisy way! Fur this famous 
course is haseil mi sound, fundamental musical 
principles, highly simplified. Jfe not a "trick” or 
"stunt" method- You learn to play from notea, 
just as the best musician 3 do. You [earn to pick 
lip gny pteae of muitc. head it. and understand it . 

No time is wasted on thciwieu. Pah it! ,iiT iht uriiffraf 
focii. You pi 1 lit- real mcanann. of muskal natation. time-, 
j.iii:iiii:iLL-: finger eonLrul, harmony. 

Yoij'tl find yoiiTprif studyinjc tile 1 U. |j. Sthnol way wElh a 
Hhaiv.. Voiit own turn* ii your sluriJrK. The lessons on me 

to you by isiofl They wi- 

sLat of conaplnle EirinLi-rt In* 

pL t *, k t i 1 , ir . "iliz.iu i 1 . 1" 1 ■ u IE Lliu 

mush: you il**, I. There nrc- 

lin tSpy-nH— child >■*« Trim'-- Er> 
ilriizuP diToucb. [urfood, 

1 1 h Jut-1 like iil.ij inir a name 

• -srou learn *0 fasti 


No Talent Needed 

Fuiaet the old-fashtoned 
Idea Lime y ,n| n ,h ,1 ‘■'lalent,'' 
Just nwl I Ik Eist of Enatrit- 
mi-nts En eke jm.n/1, indite 
wfileh -emr jtmj u.-itiL Li> ylaV, 
and Lhe U. £. School of Mu- 

tie Mill do dll- br-E. AlUfl 

re mem bur — no nintler vIikIl 
in Strum cut you ehraips-, Ike 
con [a each case win average 
jurt. the jame — nnly a few 
iLwnth a (Jay, 


YuaTI rtfiV».r tegfet liuvine h'arite-d to play. For those 
who can. eaterLnin with music nl iiriirlrF, — v, Jm- r-.nf, map up 
tWrufS with peppy niumlXfu — aft always sought aftH, always 
sure of a good LLine! Sturt nano and :iii rprim your frsends!. 

Free Book and Demonstration Lesson 

''Music Le loans In Your Own Hn-mc" Is an Interesting llctfe 
book that ii yours for the ashing. W:Lh tins free book we 
wUfl kmI you a typical demon.-ame lull Icfeon ili.it |,nt,vrs healrr 
than u.vinl j . Iuju- quickLy and t'-ahily you can learn to play your 
favorite Inrirumunt hy note — Ln teas tliao half the Ltruc and aL 
a fraction of the cost cf mid, -fcj'* lartiuxla Hitf 1 , H, tkiiuol 
way. Tin - IviokJeL will ul^o till yuu ail abuut the aniizinu: nuw 
Abi'om.iJEt l-'tttps • CtnUrai. 

If tyu rr-dliy want to plHy-ril new frh’nda. igoud Hdh, 

:--ii i.bl pupIll^rlLy, aUilL i.IlvJ>',,...'.I i 111 . , .- ,1 ei- :l|>|».-:l 1 fc-:, yi - 1 1 — 

i.fip «oit siLdil tin- piU|niri N£JW, [,,-:ruEiii;iit# enmdied 
wSu'P rwisJetl. cash or credit-, U S. SCHOOL OJ 1 ' MUSIC, 
,'J tliuipv, jt:k LUiig.. New York City. 


U, 9- SCHOOL OF MU R1C 
79 ISrUblHwi.i Buildih.^ , New Yu rk City 

ss-nd me ynii r I t ,- r I h 1 , 1 '=. I : , --ir Lesoinu En Youl 
Ch*.n Hurtle/' with inLiuducLion by Dr. Frank CTane, Free 
OemoEiFtTailnn Lesion, nnd parUrtutare of jviqr my 1 tuyiurrtt 
irkin. 1 aln iu 1 rlraii.i: Ln Ltie rullowing. cuunie — 

Han yon 

. ElHlfUUMItL? 

Name. _ , 

Addiejs. . 

City , . , , 


GwOrt Ywir Courae 

Plb nn Firciila 

ISp e j ik r c;*lin 

Vlcll^ SSkH c ^IfiBSnf 

Drumi llluklv 
■nit Trapi NkwiLlin 
tiulcj.r hte«l Ci.uLtj.r 

Mft r. .lolin t'l*rhfc*> 

Hkirp Fluta 

Carnil fjiiaphcna 
T rn m hani 

Vilqf And Sp-mh Ciallv » 
H*rnii'j-iiY 6c. Cu m rroii’ 

Au tc-mstl-c Flniar 

1 'annex A^cbrdiu-fi 
iQHlisn and Gcrmin 
Acc-ard Ion 

Banjo iPI ad rum, >- 
.St ri nni ^.r Ttri'jf: 

J urniu Pi«nu Cuum 


irj'irjrji if I" f 1 ra.iy rjdf'f rt TfiCF^ fjJfn.irfT pji t.rti P-o-pu Firr .1 /jtJi mi cc.t 


. State 
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POPULAR MECHANICS ADVERTISING SBCTiOM 


A COLLEGE EDUCATION 

for men who think 
they can’t afford one! 



He college trained at half the usual exp ante 
. . . find in fl fraction of the usual time. The 
coupon tells haw. Mail it, if you wan? out- 
standing value in college training, 

lliis Trenr, *;■ never before, mrn ure priiiif to lank for real vjilue 
in HciuinJi hit. .M hI Ieii-IS wilt I ; i r In- able tn :l!! i;--rl the r-’ipiinr 
4 uhL IVj'eht uiLIsev wJtn-nljirtl. lint tboy Will Clint TStcloletr 
1u theiv ju'iifciltlorc to ho enklefre tTninwd. Thf-v *>□ so where 
ilUCLiin 3 J low . . wfwltr I ki': eijuL I : J i'iTi c I -i i n :*i T i i > 1 1 i ■ FlH'k- 

Lir.|i.i-.iiL, where time ber. Iked rut to a minimum. 

Fnr UlBr -will ho ttt pniwtr 

Chi. capo Technical 4 ’:il Iimv it the laical KthooL fnr men w!ii> mp 
Hlmri in funiU nn j time . . . hst. Lpw* mi mnlKtien. Fw he-ru 
ycHiiJshi ^ eitllw enurec ta fit yrrar ppcketbaak . . . Lr*in. 

ins th.it □I'T'-fH ■'! li l. J i :l i u I ; M (v value I i.'J TUrtlftey : i : 1 1 L 1 1 ii ,r k I V-I/-I M hJ , 

j. Ttir D«|rce Cinri f 1 and 3 t«it 
D iploma Loat*ri-4l*6 gkat-CCT tvkinci 

ABUUUR, but tTUfl. At tVM# T^A- ynU (till 3>wqnw mlDfB 
e r fl l ll l ' It lb I'M, lint . . . OtHl ""111 OllWf .1|HlI lb# UMlI CXpCns#. 
J. Te . 3 r Ylr fim 1 fimaT.e i I ii Dnltlna. Efl’Pl&eerlnp, ^rililln'LiirL- 
mJ E.I*CTflC]ry,, 1. PIlJ J-Vmir 1 . i i|iI.!;ii:l (niu nnj . null 4 In 1 - 
m-ml h iwinn. TiM». Thlnt OF 11. ThP J :|-|p ugunse: tllUt It wmild 
ordlnorUi' (nt* j'uii :i M . Fl ytjjH to nnbt. X-cp-caaieitlal! e-JIm I. 

Tinted. Xo HECESKU'.y Bn l b J 9 ew 1 1 LIT* TMV-TIi le CT I tLetld . 

Iiru pirt your eipcnmi . , . here bn Chicago 

4 Inrun ritty like f'lrirueo olTm ranny nppm-niiil in Tor rpurt-clniB 
wv-k Wn hriii jEUileii’j; bkute- irart Hat pMltJaau 3o help deJnsjr 

n I II,; Miiiciiii.i.rllia- liriL-tT ill Cbt TuitllMI, CltlHRO OlTWn Die 

Ifi'lii nil! ■■ 1 1 1 1 r !■ i i r || wlHl. virmiy II J ImlllSIliK jilnl p I ._'i 1 1 1 H— j 1 1 K 3 uv I > £ L, 
ini ulrMirvutkm nod Jtudy. 

It a 0 ':-IIi-l;i- i iLiiiilI iii -i il j™ fiw-t nJIll 

mint mma eyixni'lljmrp »r tlum a 
denrep . . . the trninlzic Hint iri.ll hftnp 
you ia«rii, ree:ipriLijiir.iiiiiliMf'|ilrL'.-::- 

bMiu Anything in yin, ii .in nil I 

w:ii>t bh-i-i I'Yer iO- l line jtmrtt. i? 
te' la nil al'aiit tbli 27- fenr-nM Iechnlral 
unllnrc, le:- tonne:. IratrueterY anti 
whit it *ir. iln In? iivery iimn u mbtiJriua 
enough in whih. a ■>: 1 1 - ii tdueatliw, 
ml] in Uie etnipoa btmI feuA It ™m-, 
V du mny keep tbe beel ’without cost 

to J’TiUSIrir 


FREE BO-Fage 
BLUE BOOK 

Gives Ctunplete 

FACTS 

Send the Cvttptn 

Ear youf copy 


CHICAGO TECHNICAL COLLEGE 

Dept. M-7S, CliitufD f tch. Bldg. 

11H East tbtfa St. CHICAGO. ILL. 


I 


j 


t hi r:iy.:i I’m tink-il i olleir. llf'i.t. H-J9 
Ilk £. ji+ti S(„. Chlcadfl 

I M-'AnC In 3c I h> rr lii?ldr 1 fli.li p il^rrr^ i:-r il i |i I ■ > m :i. jeRiI tv 

i x •iii , iiii toil mmii in. iirntiinx, lin-fflnetTlDc Archhed'irv iM 
!"■ Ir jj time xml n-ltli fera earl, i-end tue jour 
F 1 Ine hook, free, wlthou- e eem eeM tn iue. 


| X ^ in e 

I Addraa... 

! Cdty...„, 


.Aise. 


I 



and Spucbal Tiiill-nn Q ft!, 


Easily 
Leartt&d 
in 12 Weeks 

Na Book^ — N& Lessons 
Not a Carrespcfideklce Course 

swwmi' rraliiliifl i mi* i nj |in ,i.ml1 iT l.nH i m"e (Jn- 
mpk'^R^Uvr.iilijlfllUlW'fpC l'iICaLryDU ATs- * \t Sn-. I- -- , i 

min. ^pc-;lsiai?53 Ijsnm Hlci4Tli lr> f M-:&we«ij/ stiuiiJiu — 
Llifi'-A&ndH of _ itMHBB-Eiiiiw UuHr bu^.DCM h»i'^iLH> Ebijiy wetv 
I TTilr-fiL ii.tr il by prfiii-l'. fcl wwl wLi'li iid i, sjb > >u n-iLi cqu: jim-c-nt. 


0 

1 

111 

n 

SCHOOLS 


FREE CATALOG OF PRACTICAL BOOKS 

WO It K , El. KQTRI CITV. hU I LlS] S (i. SHF.F.T METAI. W'Oft K-. 
r,\l.VLT([>, .klfcFX MAK3AU. L ETTEl! L f. pn SltKCI AL 

A K.X. nlEL t# mt tp you eo ruiunt. 

FRLDLR1CK J r DRAKE & CO. 

LSI N + Michigan BLvd. (Chicago 



Ultra^ 
meidern 
Pi h. jj tn 

Jxu lii'juiil "uj- ninil. N'atn nr enr. J!:LV r^iriii 
I in? turlijll boglnuerB. AIfj ttalf-buiruc- 

LefUQ II jH 
hkn.lr^ilg pf 


l?S»iyna 


lion nytteii: tor ndvaneed in ariit-l-s. 
Style*. flJli Jut* JittttkB. 


Qua 

Trick Snd.njra^ 
and Dirt liiTrrl *; Flyn^plKiQle etui VViekHil 
F5n,Th'r'|iy in Ixteet RemUp mid Iteeonl Btyln. 
WriUi ii)i Ft re fkiekt#!. 

■WiTEFifiM fH>[' !'il']H . I*M 1, llm HI- In IrpW, hid. 




W enutmfl. US# d?y|wL gnU« 
In ra. Big InprorD'neat ! □ 
#lHHik* F H E E — • “ ■ 


i hiir t .rn! ; 

fbh ‘ 


jour writ] lip In n 

r*E hnin-ii. Edo billli***. Cnmplrlt 

WrihjJI J. J. onrat. LTcnt , Ml, Si I.PI||W, Hu. 


WANT A 
STEADY 
JOB? 


Now 

Ktandlt Proaf 
Ftjiiwiij- Man or 


U. S- GOVERNMENT JOBS 


$1280 TO $3400 YEAR 


Men — Boys, 1 ltd GO > 

fiiJ Victtiun-s */ r< ^ 

Cam men Eduejtioa -fi ’ 

U r L> a - 1 1 DaHkipni 

Mill Ceupm * 

-.Today 


PHHIVNLIH miTITUfC 

Dim. GliiT- ftMJiaii*., M. V. 

CrirdllibL ftuaL 111 IIP viLViai. rliaip 
Ut-fv-C* l-i-k vit till j| I “ Hi . Cipru.iniL 
til j-J-d E-hM'.-il-Tii Till .Va li-|aidw| rul n 
Li'JIl. d b! HLP. TKMIIU . Z ' J I ill i^l F 1 . jCALUI. 


Name 


1UJIE 


Ail'LlT:- , 


. . . SLn.lT 


WitCrt WritfN-jt j^fTra* iNEtldatt fVipuiar .1/ccAetiiirff 
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Speaking of money 



If you worTt take 
a chance, no one else 
will for you! Friends 
are fine, and ids good to 
* 'stand In' 1 with the boss, 
but these advantages do not put mote 
money in the old pay envelope. 

When you look in your pay envelope, 
you see exactly what your work is 
worth! You. may think you arc worth 
more — somebody else doe?n l 't+ So there 
you are [ 

Of course you want more money. The 
point is, you probably must make more 
money. How are you going to do it ? 

All right ] Risk two cents on yourself. 
Study this coupon- — find the course of 


* J . h 

J training that ap- 
peals to you — place an 
X opposite it — then mail it 
to the International Correspon- 
dence Schools at Scranton! 

11 1 risked two cents on myself,” writes 
a successful business man, M and that 
chance is now r paying me $12,000 a 
year. The smartest thing I ever did was 
to mark and mail that T. C. S. coupon t' 1 
It may be the wisest thing you ever 
did tool A twcDcent stamp — that f s all 
it costs youl The Information on how 
you— in spare time — can acquire train- 
ing that will help you earn m a re money 
will be forthcoming immediately. 


J JST MARK ATI p MAIL THE COUPO W-— TO DA VI 


INTERNATIONAL CORRESPONDENCE SCHOOLS 

■'T-L! rvrrm^r r.tiiwrap/' Usi sinl-Q. SrPihtan. Pcnni. 

Witbaui cof 4 err pMieiUw, [i|mw smil -r,i; .1 oT your fcwClrt, “Whs W isi »nd Why,' 1 nn±3 full purtkulirs itxwt 
tac Kih.’Kt bcjorc which 1 hove nujted X: 

TECHNICAL A Nil IN DU BT RIAL COURSES 
ATlltlnq Khslnei 

A LT.iiEliililJl M-.vlianlr- 

ilumblM □ SLr:m. Plllllll 
Efclllni? u '.rniliiljic, 

Sh-TLi MeHI svwtar 
Skua EnuLnre- 
siji= Kkriri' Knelnirr 


AkHIIfcI 

M-.n "il ■ I I ■■ Ml ! . lit. || 

■ iij'i.'iii-: Enimi-nni 
V.V.j.i MILknhlui: 
CXflCrBrliir mil Ipul-lnr 
Si|njf!ijr:|l iFruHiunin 
^cvnunl Kiii'i'eir 
Umilt TiTkJht 
1 T.li rt ri ra I I Ini Ini 
VlliT^rlr I .i^lil 1 nj 

WUmIbv.E 1 "I rib UKl tin 

li'.Lj'J.hi: I’ Iiluriir.uL. 

' TCiiiEPfif Srin:irnnphl 

lll-of MiiniEFimnL 
l"du s1~l-il Mi:--n>m<nt 
, I'DCFUrU'ict M L 1 1 H 1 

, ¥011111; ^liruErniFnl 

A«yuui.?nrj 

.Ydrtld 


Telernrh Enrlroir 

T-fh*vliJiit YV it h 
M#dix 2 iiral tlniriiwpr 
Sli -1 h.m: ra I UraJtaman. 
Mjrh-.nl Fl 
T-nJuiJiier 
J'nl+i ii linker 
Pleedckr □ Tkidiia'iil - , 
ISrhl^u K~'i : 1 1 1 r r 
isrl..lir »"‘l I'uU'Jlnx [■ re^.m 
tins Ltlc Ine 1 - 
1 ] i e . .- 1 :-:m:j 


B ■ 

CItII WwIhcvt 
P un 1 it 


1 frurt .iPnllWiM 
1C. i" AfreunLinl 

I P-Mi/retr r,f 
lrinhrtliflt] TiT'irk 
Di.iiM.Ii C I’n-rteh 
J >. 1 :^ 11 . Ill Q .lihfrLI.- Iii^ 


PUF'TtnF ami Slipping 
llitrrlJ»r» 1 =™ 
h. 11. r>'Pwnr<iF'^ 

11. It. SitiiUL Femnin 
BUSINESS TRAINING COURSES 

□ ILif.Iiii -1 Cl :.e.|-iliiknre 

JEf 


11 HE. Pr: Ire ini il.II !lr-: Pr«iLin 
■ll.r llraki.-a □ Tr«l n ^i-ji-rie 
I I j I ° 1 1 •! j j- EiiuLnri'rlHg 
< 1 : 1 - 1 1 ■ I r ji- Q f'liarniECX 

1 1 '«l MlhlluTinjInnr 

l KnL|Uj;ii !_' 1 Ui I lr rn:,krr 
1 ¥feI lie JlLTeriFer iyr Rim , 

['Ml nri ): •.nuNtcur nr 
'iV.fl. ii J.J muT L'- 1 urine 
.[ •hijliu-’e □ >"c ulr Urw-lhg 
liilng " " 

M i-iiir- hlngiiine 


B i'i.Ji .y Fcrrftng l_J J l ■ 1 1 1 ' 
Mis 


[^Ll.virn Slam- [Ii i-.I- 3 Sl,;:i * 
Hicncaraiihy ",n l Tmlrx 

i ‘i III ill Hi u Cl'S h i tK i y I 

CM! fSFr'In- □ Mill CFrJ-ln 

wl-illu RJ Mall i Fl: 


n^r 

l III 
I OH 
i i i; ii 
h i .if 
|_j lain 


Cri'le F«}hi> 1 FubjKlj 
1 1 lull Brhml Slip rill 

CMIeir I'rfointm' 
NIu. i-iiliif 
1 '*iri«inlnR 
mhFC CMjIfi- 


J&T. JlVtFUii 


Cl»« — ■■•..(I'lfr JmiriMih — 

X.i .Yih* rrivie r.'J CaHdifin, ji'Mm this awpi/s to tht Tnfir.uufi:*ai' CwFeipi-Miifetiei': .SrEmiTf OiawJkm i,nupi^{T. Jtf«n!feai, Canada 


ivatN- vtrUinff fo e&vertlten pittite mcMfioji f^uritr ircrhftuNiJ 
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Learn Aviation « « 

Where the Leaders Learned 

BefOJJF yau contract with any 

air school For instruction, satisfy yourself as |q 
its standing and responsibility. 

At Lhe Von Hoffmann Air College you get h 
real thorcn,gh course in the Principles of 
Flight, the Theory of Flight, Principles of Con- 
struct! &n r Macerrsli of Construction, Engine 
Instruments,, Flying Instruments, Maintenance 
a/td Repair of Motor Sj Aar* Dynam ic*, Aerology, 
Aer osla is — all I about aviation, 

• Mott Von Hoffmann students come to us on 
th* recommendation oF successful Von Hoff- 
mann graduate* — present air leaders in tfiis five 
hundred million dollar industry. 

Von Hoffmann Air College it one oF the 
oldest and most successful in the country, with 
the highest possible Government rating at 
Transport Limited Commend a lj Private Pilot, 
Ground and' Flying, 

L,*d*ird -an ihir Laribri-t-St, tmiif Al*port whkjh 

cast two ■■nil ico aaMfq and has lhe hlehn: r«ing *T 
A-T-A— juttd hr alii air mail linn operating Iron and 
through it L :■ u f. 


MEMBER 


Write for 4t Wturt 

-h i|i F.er».rt Ojffrj 

loti.” 


We are not Interested in turning i: ji n r aduab». Our 
«|llp lor tout (HYWsiing c*cry bit d Iralning. 
Hi j:,.-,;,.i:. emminalnan Henriards are nainiaim-d. ThurpuyH- 


rn-iS, n- ub un-cgual Ird avijlijn Iraining laril lit s is the reason 

whv Von Holrna^n graduate* are e>lr leaden teday and will 
be rom-arrow. 

Vou lIoFTinaatia Air llnlf^pr lrailn[n^ 
■imnimly Ihi 17 VdM dr llllJrr. 

If jnu ore miller It, Mini) f.ir jnrnimn' 

Liuii alia imr tlunin HlUlts 1 ! h r,-|i •jrul-ltr.y 

Cmrhi 


VON HOFFMANN 
AIR COLLEGE 

Lembert^St. Louis Municipal Airport, 

Saint Louis - - - - - Missouri 




FREE 


The Book 

that has helped Thousands get 

Government Jobs/ 

Jim send ynur n.irnn inr! aiIiLnu, tia ray J3 
' J ’ " A OOV- 


Jiwr tkHit, ■ HOW Tu- HEClJ m; 
feliVMPKT 1 'l.'tJITlON , ,r TelH Dll HiJGIlt 
( : I V EL KBKV 1 CE ; H yi. u iik a HI Ian, 18 t* 
.-i'. ynu. ran net n ittidr ffiu.'iiTnturiir fob :li 
»IH£0 to HU * SMUT. 1 wtu. nnvL-0 t^iKn- 
tMF.h* 8 sr^ty ii.iij pleh file fub you wnajt; 


Tl h«tp ixw. iret- Jt. 
r..-j I JthMi'a.v I'l^Lnl Clrrk Sliniiitriktlnci! Vfrlrr. 

today for* eoDyot my PRfE btK'h, Arfdmn 

fl. TL PATTERM1M, Civil S.rsTr, Em'rt, 
B* WJvner BulFdlny, Raelut-itnr, NL Y. 


Learn Public 
Speaking 

M tetnc — la K.i3iTP lime — 241 Tnlnul^ga dB7. 

pm»ina "■tifi 1MAl E >B Kim Mir-c-irdiltnc*, 
Ipctumu wer ulwj. !hrnM .nbJifcr » itit 

N)»AI AlnrRICHH [MITITUTf, n, D | ||U 
ieDiiiktliiniiami, chiu.D.im.u 


I'l-'.iinl. Ql 

ipw Ilia «m IhIhv. ULm 
fcxMicd Lj ixi e. vhh Upd 


Kfl Fiore Tmiii'-ni JSqaii^frsfi-l. Ans-winru at Any L'rlcn. i'lps-Llne, 
!Shwf *t«L Htructmil fel. Cant Iron, ALrtyn.lt and Coinmt«;il 
WclAhie; AntallllKi WlnriiliKi Putter TdiUYfl; SuiCOhtH'dh!:!. Traiuj- 
InmwM! hl^iinr*.; Grner&fnift; ii|iitrnwt ItodliK TbIbvImui* and 
Automobile* LEACH BIO-PA V TRADES AT LOW COST 
IFrito Ar jr^nrm.T^f.-Tn. Ctwrx ItarlYed. 

Cdiwan ElKtm.it StHc«l r iaZE H. lit St^ kirtm Clt Tr M. r 

Learn to Dance 

Vmu Jinn l*nrn sll tJ» roddiHl dAo^TO — the lafeaE, 

Tango ntvps. the new Fni TV ot*. dmi»y W hitt'-M, 
uinnri Collr^urn £U^a, *nrl Wv Sin" 

»i ini™* vihiiy ami uuieklv. N**r eimrt melhod 

miihm tfp.iiel»K » h ■ rlmpli- n* A-1H7. Nome;, In •:<: 

rj,,llrd I'.ii'L St 


pona 
C*aplt4 
Tree Trill. 


■1H Uk**m. 54 

B!-3 uJi f ?:.«■ 


tluin.:lau.HDi aa i Tiaii 
Mad 


7d C-MJC IvL 


Ehvcnhn f-r.'.T 13.1b. elm- pvtuv jp-ca urmil. 

fr dr dihic^lid. L'micq Jne. 

FranWIn Pub, Cas. r SDA No. Clark St, Dept, 3433 ., Chkaiir 


\3 -a R.n WAT Chi M A M f IN C7k° F^ C RAVING 


BY OUR PROFIT-SHARING PUSH 

OUR GRADUATES SUCCEED 

Cm af hit ]cti ■ludfili rwM ll • — a 

iuw tyrjr RTI.rhH? ■ pr.r Tuihrl LCi Wii«-311lLl. OTB SIOJXW 1 11 I 
drn, jrkj. mj ur mg jr .juMa. CaIL kv wilLi Fs J-JUiti JlOOTi.- I 

ChlCPBO XtlAOl Cl W UllWjUIII. Hf- IMl. 1 55 B ElilE 51 . , €HIHW| 


D o n T 1 Envy The Plumber — BE ONE! 

f 11.00— JiHS.Qfr FED MT r# ml met Jir- li Flaife'i tttL 

LEARN IN 3 to 12 WEEKS 

i.,Lukt lu tku JNUQ a ml no A fc< T«r»f^rta ,..p^.n 

Hi kfi tljs i.Li ll :i:vu:i ral ml t,.— >■ M«rl. 

•Sc— ;WrtU* 

I, uunu ClIV. W, 


ismKHi lUHiiRl sct.JHL, ;:]D tiwi 


TFfleu- ttfrifincr jnlcnji? FUcUNdn PCp-Ufar jlfce^-nn^* 
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the BOOK that has shown “10,000 
others the way to BIG MUSCLES/ 


RcraiiEx [he Secret* I hat mill 
me the title c>f LI Tfi-C Worlds 
Most Perfectly Dwelopcrf 

Men. 111 r P .Tells h o w 
YOU C-rtti wjn it k'lTiJ.'ame, 
heal th y+ H USKY body— ra T 
quick JJyttfllH fc-TctmQII 
wav’ 

"By CHARLES ATLAS 

U elder af the Title e 
“T he Woera 1 * Mill Ptffiftlj 
lhiw|f|M4 

J UST’ jot down your name and 
ndcLre:;:; on thu coupon btlow, 

masl It it> me anil I 'EE send 
you absolutely free of charge a 
copy of my tig new book, 

'Then xrnd Ihr fsnErannTmE nlnry :i l' 

haw E take underdeveloped, no r.vjrcle 
Jnftti 811 afcey and (five Llir:i: bij, |k1W- 
tTful muscles- , incrcMcd meaniirrncrita . 
auutxing. itrenyclL and eml-i; ante- — all 
frtJFfl fw mmurfes o-f rt'iw'* limi 
tlat/y at hcrme>. 


Easy My Way 

Nd tiring apparatus nty way — mj 

(iatVI-Kl Oyn m re- T"*' j.i m'ei-vi mrlli-Lxl 

dore the work. No piile, ‘"rayi.," fusty 
dieting, or L'tLcr uimiaturat “acbeFiiei.' 1 
In my Fcrr 1kh>I I r xpl II3C1 Llir junni'i jslri 

of Oyrtam ie- T e-jui'an that I discovered 
huI u#et| ip build raiFieLJ up [ram a 
9 Mb. WEAKLING to Lbr CH AM- 
PIOK rJthtm all— ''The World's Moit 
Perfectiy Dene fop e-d Mart." 

I've heLped tltoutund* of other men, 

yann(alrr) find F»L *=n! m-klnrty. 

Same were weak, run-down aperijr-mi 
thtit k»ked like sanrearawj hetore I 



tlWWtd thrm my QUICK »»y t-i? 
weight, get ih'.ootti. evert layer* of paw> 
erFuL inuivlr iiml ETl-t lamhtiirnr, rvrilly- 
liiil.-inrrd Tv'-oportiar.j that you Ewe in 
my own photo*. 


PROOF That You Can 
Be This NEW MAN 


NOW I'Ll uivr vntl fchr PROOF in 
only T PAYS +hnt T con turn you, ton, 
into an "Aria:, Champion‘d — make n 
New man of yon— irive y&u a hfl-id- 
sonnr. HUSKY BODY, five yon bis. 
POW E I-S F U L MUSCLES, put on 

FflUNUS i>f tinn Hah, gr LF yen: ^ire fat 

parr row down to FIGHTING TRIM. 

Amt with thb New e-tgcike: m 
pi vr y niL NEW HEALTH — the thTonsh- 
and- through health that rid* you of 
e<iiTt. 1 ipjti<* 1 , }=£i:ii:!tu, skin til^ti-tics Slid 

that hulf -alive, played. -out ferknE that 

cjtwi yon oat pf ihe g.jHx.1 Li me* jitiil "lie 
KiiuJ Llaiiin^ (iFc- 


Rdltion Limited “Send 
Ear Free Bo»K at Once 


Why Ve eviLjr 50 trF the man you can 
be? jfein the regiment cd Atlai Chu.ni- 
ploni that iirtLchti elear 

ikti:,k ihe "JnLiril SXhLc-,. 

Send [«> W Fpt n Free copy oF 
my new booh containing 


vcen-ei. nF irietum t*f myrarir 
und the nth err who have iiaetl 
my jecret raethoda. Then 
boremc the NEW MAN I'll 
prove you CAN be. Don't 

cl r 1 11 y — m n i I E h# Enunnin 

NOW For YOUR free copy 
rf my Prvl b*Vk, AddHsi 
CHAJRI-E5 AT[,A5. DnA. 

- T . 13! Etisit 23 tJ Si reel. 
New York City, 


C CVAHLES ATLAS. Dept, |,J 
I 111 Ent lira Srrrei, N#w City 

I Send me a free r o^y or you* hook " frcrrhix tjnft 
I HirnSih mud Strand th” tbp.t phon-i h^w [ ean 
f mnn bis muicled and o bandaome, heaLthy body, 
I Mail to: 

| m'-:i rr e. 

{Pfo*tv TVlifm Jjpjj'jxly) 

I Ad 'dress 

J City. , , ,. , l, 


1 e 1 ah 1 
^ rr t:.u« 

V. 'fJSHT 
j riflLSJ ' 


State, 
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TRAIN 

lor a big-pay job 

in the automobile industry 

A Jew wrcl <4 ciT tlGHty wifi T you 

for li bla - pay Job seEHnff ammobika. 

TS|^UH:-.n Jt CIL^II 1 f.il yc JiTVVflS ( Il« VU. 1 ’ 1 * 

oL d.u Cloy-tler Motor i eoL.£T-i: in alad- 
mobllt kIIt'-i; -tki-nl is r.mv AVAilabli: to 
po« Wt I itr J. Illc e<J 81 yen woolli 

ordiiijrlly jiny, 

The untonobLle inilhitiy needs rlioii- 
Hande Sf irpJOcd JBcBi Men vhe have 
Liiu-jIl li:'.: the COU.ftd PElnClJIlc* ul huLCtiLs- 

fuL nutom nbille snlcg.irv'ini !■■;■. tfli-n who 
hays itiir Mctfli^ilaE to popart Jiyw Ttir (tit 
ojrponurjLtjea sure Id come In the nujnthe 
and years aticrid. 

Dcyldc in ** 1 tu AirAll yniirsetf af (lie 
Cltry sler M ji ais training that thoiiAn n its 
of suctc-seCul men Ii-hvo Joond so helyfuit 
and proliiablc. W rite Cor conifi-lriu d-ytal lj. 

Bdui^ljonfil Prpt. 

CHRYSLER CORPORATION 

DvtnolL JVIlcH|[*n A.-] 

I pi si I ntc resterl In tout nwlin tnl rvins r^uru. Ecfi-d 
TurtLcf I ntor million. 

Hcrtet Addre---- 


Clly State 

— ■— n— — ■— 




High School 
Course in 
2 YearSi 


This simplified, complete High School 
Course, specially prepared for home study 

by le&iii ex piulessix h. ineels si II r«ci u irentetH- tor en- 
trance t? wllesc, todamew, ’,nd leildi n g prnfr&siarj. 

Over Maeted EngfiMiTB^'Bi.t^iiwe 
Men, r : i 1 2 Rddcntors helped pre- 
pare f he eDccialingtrccaion whxti 

you need toe BilCCMI. Nil loader 
what your icrl ina:ior.& may tie, 
yeuean't htwe to succeed with- 
out specialized trerrung, Ltldfi dive 3 
die pt .nitir.a] trawl ins you need. 


20 Other 
Courses 


V 


: you 


Atnedcan School 
Drc-awl An.ied J-JlJl £-[ ■ 
ctin.au 


Mnoiiy Back Whtu Yptt Finish If Not Satisfied 


fl mi:fi ::l[ r i SehMl. DepE. H -6J7 r 
bend me full Inrarmatien an 
Willi h! Ip ri? win Euateii in 
,„. Ai-t'illtCl 
, . ulldlnpr Cc ntnrttfn 

....flolDrr'T-jrr Engineer 
....Civil Engineer 

... CLrotlurull £-ii|I'i,i:t 
. . BuilnFKj IW^naow- 

. ,. 0 . P. A, A AutUt [lf< 

... Beehlmper 

Wame „ 

(a, Rhd r*a 

>»lin.. 1 UUUM. , 


DfllKl 
"he ru 
liner 


At'*, *nd FISth St„ CJileano 
Wise atiethid end haw vau 


...E ladrlcal Er ; Tu:? 
Hiuiitrjl Education 


Ljwy 

'in 

Mtch-in cj .1 Engineer 


u ..Majc 


r». 


on Pr-eeMta 


... Sl£ji‘i EngliiMF 

_. Drj'Ci:-|ij-ii t>L 3 InuftF 

-...H .111 Bah^l Or«dtn(e 

.L^.L^UL.., 





Hoeli Manu-r uiid Addrt'n Inr 3 mu 
:-■ : ii i : | : I ■:- and uu)iuy ii.il. ini; rc-t- ,rd ■ tit men 
Mini women tnJniiiK op in S42.DO tlnLly.. 


fAVS AC ENTS UP TO S 4 i PAJLT 


Ira 


Si^aaolr — ''Elahtlu tje-ather" — Hpreuii 
li on jL-.'l-s in n ujliiiKE wLtfi nld 
ill! 111 . nrjt-a li: I“t 1 : l i ■ ■ I ,i Iin'illi iJLiif 

nwhtr wrh* iniJay Syr l>ee Sample, 
i:.’-.nriilw riira t-rali, nibbeni, anil ever 
1 UUD Dither birltlt-j. 

SAMPLE FREE l 


iti?T?nrraiiK(k»u wawh'dy taiidrvn- w M-baoi( esj^JanW — 
Taj^lUilwLrefl.iiJr ] n mnre time — you enu eoloy Th-yot^ (She 
Lew;< of KiiiHfii. lie made SdO.lll liln Bn-t 
^ . m-inilEkp. l^nw bt- onlarri In 3.0IHI late. 

r r Ll ufcnnl WiJ . TIWLMin*! iJC o I f l.liLllU Up With tbLl I'LjlluJ^ 

inff APHlhlcy. 

Em'™^. u “*■ w THE PERFECT MFC, CO. 


sum DAYLIGHT Iki.iiG. CINCINNATI. OHIO 

-ir-il ■eta'.ili/^w — LtVAMLI! I^u ti, ThiJ.U ii.. Pi m 



New Kind Of 

can 

Opener 


AGENTS 

i- . nart. VrfiLJca 
hni- 1 1 1 : Lii li « 1 1 r i n 
■ . Ulll sv In ATI 
I HIT, lullwfliurt 
deny. 1 1::?-. yortli- 
vhlLe t-bmdile- 
alyijs yc cvyrj 1 

“i^i 1 1 . 1 . |-_ii..:l'LidlVc 

Tanlthrlw. f^-cni 
tiYilyt rcr I L-tEE 
ji-.--H' Offer. 


Works. Like Magic! 

At lAittl Ail Automatic. ^Imp'll- ihlln <«r. 

i.-ijw nliiy I _ i - 1 1 1 : 1 1 f--ir (.In: Ilm 1 1 1 ' ■ TIiIm n.i'ri:| |- 
twnnry liivnullnn In mity u. rpw (.hurt inini(lu| 
lihS tiaalnhrvj Pld-CB-n Mp.-ini>rK Irom m-*: ZWS .000 
IltfbFos. And in} wdiiiJk 1 ' Iniiudnu an imu. 
inp. Lirerl-me dui'ler Unit ImlilB (Tit- aan iml 
cull oik. ttjc cop Ira-viDA enn rim slick. huiiMiii 
unit eli-iii J'jit turn a crank, Uiei'n nlL 

1 b;rG>:i UhhiIhNu CeiL. il-dp-Ti rn*wtli, ho. 
wnu icdiir I-r ^ : r A 'a: i ^ rr nt?krJiljL| -uTdr. 

Ce-Jhlb'iil StalLBA Mfffr Co-,, EM-pt, Lr-tUS 

■1 Fi riO Mnry Ayb.,Si. Li»uii r 




r_t-M PAlr nrlnr) Wirh 

I vil li r >- 1 ■ 1 1 r ■- b I r rlinli. b^r: 

L b H L r Idiir-i ill iiLm [u iU 

Will V.lr r..,.,|i^Urr .1 iJ 
■ 1 11 . Jl bJ 1 11 

CQ„ B-iil, HT, BNISWOLD, IOWA, U. S. Jl 


When liirfrfitsy [d a&vertbert jsicase P-opii top l/-eeAonles 
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M l 3tt)eenijs fasufflflfj 
fo a Mew Job QtBiy Pay* 


M l">',ll'l.'iLV 
fur 1 i:'i.i Ill'll 


Truiiiiiiji; tnakciis yuu UuJcqicndcHit of imnJ liinca. There always fa a demm J 
1 1 h i i - Mi y l.c!»i!]i($ tradc-s t-h: il n«viT mil lx- raplneed lij- luccluuiicii] 
equipment. Kagily and quickly you Beam nil alsOUL Antomotlvt MccluiuLud and 
dementi li-nctjicity. Never WAS opporUmit-V (treater for tlw man ulif> knmrs hnw. 

Eight to Twelve Weeks — Theft 


J. h . Me aw Efhf 


n j(.ib tinii jJn-juLd pay Frriiii S4-l.> to 5Ll.il a 
wsrok, in tin) *utoi)iotlve Ur uL«iTitLil field. 
Get out of (Jie Inn-pui- el iia hi::ojq ejMtrui* 
% take* y<.^r jilfc, 

No Books No Lesions 

lb my nhupn nt nivT- <ou];- Inn tend rtf bnoVa. 
Htmli-iitt if-orJ; on: liifi iii i| ■ | o ir ■ ■:■ i k !. . Hifty 

(.lnjijHiivl awn, can aLreeL to tba ad viuitnyo 
of bsrinc my prat-ticnl (mining. 

Guarantee of Satisfaction 

I narnn tfi- trull yfiu until yw htc penna- 
FHTiLLy pliiretl in ;l echh! job nt fio-inl pciy|.f 

y&U LUC dV'CJ ji LgtCCfl .yr:iJ:- nf ifij. 


UfCTRICITY f UUTOMOriVf 


Ijinrii 1 . 4.1 cuaUoi, ir ufter. mid 
I'Pj'iy i.hiit iimpnE .iilei- Tii.irjj 
n.lfoi llTrt ILIilVCnf. !Sfi Ij Jlle. 

iiim-np LrnlPnO ■ - i ■ - ■ : i r I ■ ■. I 


i/vtrV n-.otur arnptLItd rchirtu — 
m. ■ : 1 1 1 ■ 1 1 ■ r < . cm c.i. niK'j: — jt- 

■! | 1 l : f 1 ." ■ l->: ii ■! :ilil :ir.- 1 -.n . I Im 1 rv-' rr 

fnihjiini, th^L iiu\n; ^nrare re<i.ulr»-J, 


a CcnTEEpandeiiLiL 1 ' Courts — No Books — Na Lessons 

T 


Mail This Coupon 

ior FREE Book 


DI PT, C-lIl ' 


J, H, MrWu'te.ny. I'm., 

cii j-r. U- 1 P-S, tluiH d.[ 30 eJl Sc., OndiDd, -ObSa. ' 

witlwiit Pert -at ijl'IlHntlr-Ti. marl rat ywir I>Ih- lira*! 

till! UiifilLi iv-iir upwlfil tulUnn nflnr. (CnarcS: irt «c I 

I Khctrltel. 


Iiiiarfistfid In. 3 □ 

N 


D JLutaDHtlre. 


Birc-i:. 

TCwn 


C LEVE-L 4.N D r OHIO 



many othfb ii 4 *■ ■**»■ 

/ FRAHkLIH INSTITUTE. Dtpt. CI174, Rochultr. H.V- 

C-OVERNRflENT POSITIONS / ™H™lr ■* r-'»>|+l J ! ><« kwfc. *111 *.■! I'l IT 

__ * - i *-r j Jd4hi cbialxalllc- ud |»njuUk&>.E H fl B |: p,.- a# alt job >I^u4- 

STEADY W O R K p. «=ui«EP*'tpneiBrii - - * - - - mamn^ar™ 

^ * TT v lv 3. , . .p*Tt emtf citik - -- -- -- - fttiflfl-j.n*ei 

I ^ . ..Cltv Mill Eirritr - -- -- -- - 

I E N — - SOYS 18 TO SO I f. j . . ffurjl Mall Cdprlvi* *■#■■■■■ a ■ ■ i S-^SDD -£i iWi 

1 1 ■ I i. -- ^rvlilblljlpn A Qf nf ------- - i;i±3-W-13j**:i 

ihc-rt Hours Wn-lr > p.rhl!*Hlif *1 CUiliWi = . 

R.p| d ^:^ n | P HW i..n 7 £^,S ^ ^ - ^UlH-lO 

L 01 i< □ VlCi tlbii icllh P*y 

MuH Cimjaii] Non'. at Ornfi. A'lint 

DO IT TODAY. roMOHHOW f* 

YOU MAY FORGET, / .L.AIVwci 

If7im writing to advvriimrs plea/Nt tq-cnlldll dfcekahfe4 
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BOOKS SENT FREE l 


For Bqjinnws 

‘WriMflii. eu. yim Mil 

□ n rl r:T r.t r. n ii every 

™^'hL Vy Si fnaiuini 
Miri&r+Ti and arrtii- 

JjbhlLifl flea. 

iblr lr.rdinc. neoTlv 
'2 ,W!J rnpei, Itmtkilu#- 
Ifirinu, i>hi'ircA aryl 
iliMirMnii: prepiro* 
yon for n. Knew I i I t u" t- 
bile jr4r in ipw|is.rvit»l 
or nrrliitrTtuirnl line:-. 
Shii lor [Cl A ny?' dice 
line If you in ni I map'll 
iititiniliari'lv. 


Vi 



■PROVALi 

.7 VHilunitA^vu • fb-111 Til i I Ion 

Only 1 d-mlmilia □ n y wits jhep’WQNTIKIt 

]:■< > ' l-i - ■■ II In i-|i:'ir-- Tt'il r -" !■■-- •-••!!. Ilf 
1 1 >1 1 pi lm) Lima a yrar. M r-C 'M'irnl rind 
ircTilcrrlnrnl ilTaM-ink ipim hlcnpte i-irj'jln. 
Ha™ hi I m pan a. no cmr-nlc 1 ' r>T*nn a rtt^a i 
u <vnr! Fl i h 1 1 1 vapfrliillj Tnr .■Helnneni. for 
niiia w|(ji miiT r r: . i : mar ArlinrillD-i. Pmlt- 
iIe' 2 remm pruetler- I'LUfl FlYHSlTiIiERe 
IVCT. Tnmle-bssy anil iflrar incTmknom- 
piiii»uni in bl*i#«prl"it nuidliip. 

Bij F»ld Slj Demand Pij 

fWirViii 4ril!i'iFn ar« incm'lr p«pd"J riffe" I 

■a J haiMln| n.i fiil'lSr'f III II"*-" 
tiHim ■ HP+h. 

ft’fcAFTRSIT'N 
ApVASTESrK'ST. 

r-.iv lr. Ipsii inJ ill. 1*1 ri -irlrllv Mil 1 1-jrw 
a p ’ 1 1 j i;rai |— ii Ti'i .1 !tf 1 I 1 1 1 . 1 . I I'-J Wl P'T | 

t .i swr"- 

Ism-gn fn hml 5#CiiTy 1IH i ~ 

h -il pn4* w -t 1 

iVlPlM. 1 *«hb mmj lAdl 

Lh4H \kr rmt V iM 

Caroplelo m* of ln^trimi«ita if 

you AF'iid draftiriE bnr.ku NOW. 

TbtB* Lh^CT'i | o^i I l I Pi AT II biodt of tho 
Sinwt fi»f GcrmsD rnlvfr. ppp lilrfuihi^l y 
nerarriEe ftnil pm iKy-kml in velv-rt hneil 
Lraniir-TMte pnrirl mw RfAl Jllj¥*lLi*, 
put inn* hi you wli't these book.. 
AMERICAN tcch«IC*L i&CIETY 
pb. D-tiS. Drill! (F 51+h vt„ ChkigD, III. 


I. Him *■ IWW M- 

iulTr.^K^ 

ST. r^Miivl. liKlp^hi »tvL, 
It will ih«* 

TrJ Wl PT 1"! m- 1 . 
TiAIe 4i *A'."i 
I HU' flFrt U 

O'lp-- 

li Kv«iN wr-r T 


KTk 1 


'hi- t».l r 4 P . Cl*f L D-41-ij 


Dhp-tI r! B*»* W-, C*M! 
:, | vnil pip inf 


, III. 


' hr* pr Mfa* 1 idiihf Hi ■! d""l» r,c 

i'li E wtiV PPIIiln b«k> In l« d-« "*d . .. 

wil *r.l*3 i:»l*llpr ItJ-TH ITir. i^. T *1 *fl . ir...lh ■>. I I II i ^5. -|W 


ra rr-ilH rflliW" 
, n Ii j I il 1 4h4dv 


cNn" i|^ 

pT-.-lf iy-iVrVlii^ VriTd H+tkT IrYM'I*" -™l (m-I-I- Jr-uipp .nii-uTi+nli 

y ■ "ir _.J. I I I l ■ ■ ■■.ill ■ ■ - ■ ■ ■ 

^1 JJirir , , , , , | | , | , | rlls . , . . ........ . . . i . ii.., i ■ i liiiaii ■ ■ ■ ■■ ■ ii i ■ 

Pmrtmzrrr.. . ................ i ........ i . i. iiiiiii iiiiiiriiiiniirriiiiiii 

JJJrilr. .... . . . j _ 




CAN VOU ¥IX ITt 

ITwr "nacdAi toc-kii isll i:ap 
• ■T p*p JKJW m ralij u-ji 
■rfsy" In dtBerenilil — u> 
kin IM itiniTv ld nurlii — 

it Ml 1 L'-l I.Ni!; r-v u. RJL 
jraiLr Eimri iVdiUrJiv u* «■- 
riru- IraEJAi- bid :lm :!■- 
rtilik £iTv:i pwv 11 FIX !l 
PV a.iL ^rip*li ■JriYra 1 'iiip 

HHP»d. Il'ifcjl -.J b m.jA4r 

IC1& HUJIU b~ I fan e . I ia.<i i 

jirhr IS Iha tiTii 

( Vilumec 

l^ll fetfdtRtn, 

™ PU«. JTnj lllubn- 

Ik-n&i Tlllii4 dufia.ni.. «ic^ 

tadHdUU Mi i Ini Lr n Htlfirii. 

L>tL«iH rHi’ bt, 
ibEfak blEoilif . 


■v||«':n In ■nok 

4 #.* 


k 


f ,i t' il " I'Tlnl.l. L-i I'L-j.jIlIrtf .1 .1 i'i nj I | r ^1 

unoTh ti A I. nrir. Tn-L.i^iJ ~ 

y-ii .III. ..i |M U Jt 


A™ir I' r | 

l ■- i| r >. r 


iHEBICCl T Erj | r. BCiriUTV, 

LVpl. A.-II. U-.1-I .IV. a til. Ii i:i | i 

[ wnlff I Lb. M-" lhy b-v by.l 


k 1 r i 


rit y* rr.- 1 “Hr A llerr . mil,. ...Jf,' h-.i t \ .i... mm n.y nintlm «thi 
- II '■.ir p -t-I ly. lb 1 priee in Irru iwn.l .ri ...J t"n IZ "id mr lhn Hlpar. 

U -.lr lUT ry 1 1 1 L 5-J B r.Cnlll .Ulil til IU n |u. Hr. n r_ A^r . i rr L-I 


: 1 . r '.".Ti r art t+ . 


L-r u, rJ ; 
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OPPORTUNITI 
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TRAFFIC rtANACIMENT 


Condilioru pvbit to an anuruaL 
detuand Ear tnlnut crank irii-n , 
trajunjHdrtsufin (orapUhnps Und indurtrml 
oriranisations. Mon wi;Ji si-.i-ntifie traffle 
troirun* affaet big fcaviittf hr [Jieif (irranr— 
ewnnrtratl. Lip Balance. 

Turn* Dtlnll Fl.kiM Ply Their TrLlflC 
Mnno^rrs Dear £20,000 p Vur 
Prvpnre fit InVinp ilt your eiiarc Elipc. under 
puEverviedun ut trillie experts. T.on enst: eiuij 
Wrirts, “I trould nm( Ankr 150. MO 1 lun idj 
kDuwledse ef Iraflie man ape merit,' 1 writes 1 1. 

P. PJtl mr-r.Trafliii M M ariixfi Hum Shwwl C DUt I 

C 11 .. hlHrnVSi.(M(ii>, ^i'niSni.™ riirljl-JifiEV kii'ok — r (1C.C.; 
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ELECTRICAL 

ENGINEERING 

A ceinoiRE. rni7ivr.limilv* tournr- '(•! iiirTi nt limited 

iltuft eaupfcle- Ln on nc. ilishn-.iLi .-■, taj IneirLn* 

■ IrmwSi-lp, H 1 1 1 M Ld'l Sllbdenle Cfnil.T™:L mrlitt, L ratal. 

■Irlra. ini clrctrliei] cia.iilnrry. Bulhlvnit. fliipnii. 
1 ay pine iijn-nrirui echtvJupi. Ciitlbt an ro. trl 


fsf BLISS 

■ i j La, I 14 Takrna Are.. 


ELECTRICAL 

SCHOOL 

Wa'hinnljn, D. C. 


IOOO PosifionsOpen 


Krtlon-wide rail for trulnril n.ra Lu b.iitH-li, i-IUrs. 

Mill 



mrajunnca-Bi-fiiinbl, rulkuM, b . : LH L 1 i 1 1 1 Ih a. i i i L i i LI-: 1 1 L 1 -- 
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ir-t la a fibre time. 1Y« iave put 


rmlif. Filfl 

IviKiniil 
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h iir'invu. of craduatee. la tuiteh. with puAltliUM. 

Vkcjt r- rm Ktee- UikiL p, 7Vur Hid (.ijirKkrtiialiT." 

LEWIS- HOTLl YRJ.dH.req S-C HtMJ L9 
H'd-otti P-fa-333 W^kfalHq>»r- D. C. 


Jatilcut: ill Tgti.iLHSLl 5,r.iS B-aei- 
btn Btraka— 1500 Titles — AD Fields ww- 
ered frnm .VtIiUjimv io lYrMinii! l^etiw. 
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FREE! 


LEARN WATCHMAKING 

ntid bnrtKnr i n.i : ;n J iil'-n-L. Wb lirlp T.mu »nru;pr a. wifi linn-- 
fei-av 4 ^ Pnjn, Krndi iOT I 1 ' tt !*■•: CATALOG. 
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i" ™SHARE your NOSE 

Anita Nose Adjuster e 3 .h-pcle 
Hesti aud ciir’alagp — quickly, 
sately, psiiJilcswIy, while you 

rdr.M.-p or tvork- Lifting: Itt-Tlltfi. 

GoM MmLaJ Wirinttr. Ekyctorg 
pnune it. 87.0D0 eifcth. Write 
truLny for FREE BOOKLET. 
Anita institute, K-ia ariu bjhi, n, a. 
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SMlMlK 
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b iTiJn r, r Aral 


bi^K+'r iv*$MtWK It !i [in 
my pLayinie tSITWOn 
bfUljQy tfWtar. mandolin AO 1 uli.iilptc, 
li no leudie t ill J W ir Lwn link tibuiiE 
KtMr'B CortWHHHidenefc Vo*Hftft. 

FFtFFTHI.lL; EHSt PAYMENTS 

on ojiy (jlbson. tjrcwl tor r^ur Ikmu dm. 



67,00 0 BEAM CANDI E POWER 
OUt FIFTH. OF MILE OF UeHT 


MO OIARE 


PREVENT FATAL 
NIGHT CRASHES 

And Get In On This BIG PROMT Opportunity! 
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lusOLutjr, PEORIA, ILLINOIS. frx due latest miahe 



BE AN OIL EXPERT! 
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Unlim* KiHtluMli, Pipe LUieTr*ii 5 viirta.ii:iri, Fb-rtnlnr naU hULrUrtlrx. 
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Tli In I a liriN'l 
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■i.liitt-hx-h! Mo r 1 1 1 ■ r s.- lufihsi 
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Test, ft j'uit**tiTf bt «ik. Wrll# hup. Ash 
ijiiLtiK inr IntfutSutrtuE'y (idnr. 
GUARANTY prothjcys CO. 
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See How Easy 
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— niid f-jnvt otlierr. tn five- you the iWutfnlcIrjn, pourer, uni miiiiLii- 
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MARVELOUS 
NE W SHAVING 
INVENTION 

• . ; Sen t on 30 


Days' Trial 


L I W jet thlM Hwi'i'tTwE, J "v I ■ I : I LhT'I E , I E:l|>- 
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5fMl3l, hit I lLh: 1 1 I :-tr hiLTd '5-lmi,:>i.L : L.--, :l 
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nay til Liili- ra kec:i you aenrndy left it. 
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ETJ iirc. Genera] lUotain. 
GuneRLl TOwitrin. arid nihra 
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FREE! 
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CataloG 


Fudk.'l neWHt hlld llio-r |MlV4-rfUlEMKtvi:r. 
L 41— "1 '■ jItii [.ill: l'. 0 1 C ij AupCr-Heintrjily i.m 
Hfii“d "■j'*-- v' m r I : i T 1 1 1> - I II Kin I FentHle 
TuIhm In I’unh J'ull HrjillHnt rurepllrm 
Lii'l [efluTniPiire. SulJ HI re- r to i uu lie 
J s > *% l" s I YidiotniLle in liTi. Mf I) & y m’ l ri i i 
Trlai In yaur , >. r. home. CiiiimiJirHVd l y 

Ijfiq miiidiiii hInELj LeiUiliiiii enrnpci .-'Hill! 
j.iT rriiHT, [ll i-Tp h iT mt.-hlI |nn aiLrt 1 1 Hi - 1 m .1 1 1 1 TJ .1 

nJ hrinirtnij nvlnd mmit-h. 

I WHOLESALE RADIO SERVICE CO. 
IS Vmy Si.„ Dint. J-T1, New Ttnfc 


RADIO IILUEPKIKTS 

The bluEprintfl beidvr inclwlt the bent of Pnpul<ir 
UrL-lmiiiLi laird eireiiiu. When ordefifiK, kilTtply 
qurte the numbers of hhieiwif hi iEr>i™rl «md lih-Iehc 
proper ppioupl addfuke:! ca Popnlrr Merli nnici 
Mfljtirapr, Fpilib n T pt„ JW k, yntarin St., CtiienKP, 
111. MdEiEimea s um :ii ;i inn full drsurivtipr-s <jS tlic dr- 
c.uiu ■: un be obtained. SeiuL ?S tep.tk (or each maEazisie 
dieitrrf, (J.iviTH dritC nf ]Hu!p5irB.ticjn r 
Mo. 1351, Simple Ye-levii-wi Receiver . .Thee. l4iSp,JSc 
Mil'. 140, 2 ? i:-*Tr Asr.iali lira .hipiL B-Sup- 

ply for Televiiitm.. Jan, IRIS’, ,15c 

No. 143. TiH'D-Tnbe Screen. Grid Shrart. 

V/uve AiE« pi er . .......... Mar. ] 03b . . 35c 

Nm 145,Om; -L-.ihr S-G Sclf-:ic Brijiiintn Nov. 1 72 1 ?. . 25c 

Hth 144, Adjuktable D^EIimimittir. , , .Nsv, i9t9 , . 2A« 
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Ntr, lid, Lrtt-w Cni C™3c .-uni Fining 
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M*. 154, A. D. Ek-rWl-Ciihd 13K Tuner Due. ]0i3. . 35e 
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Nd. 3bS, fiuildinE Auta Receiver far 

3-VE.>lt Tulin.. . . .Ajif. Mild May LOS! . . lie 
No. 3bZ, BalteTy Rliiniiuitcirfpr Ljlj-vnlE 

Et-C. Supjdy l . 1 , . . , . June 1931 , . 35c 

Mu. 1 li-t, T 'ATI- T ill :z- A, C. ShnEt-Wave 

Receiver.. June 1931., 3 5c 

Nd. I hi, E^re-fliriplLfleriiir House Record, 
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Niu. 146, Riu|c|ji-.e -SLesipi -ubc Supcrhcirra- 

dine .Sept. 1931. . 21c 

llilclil III, hi jtt 4 lb, iHii rc'iLmn Hill m n L U |,n upsi i,plkji,wi. 


mlh if 1 ? 1 
STADIUM 
SPEAKER 


.Stiltfl. 


U'JTir.n. icrifinp pJf*p.vc tticttfioKi- Papular Mach aulcs 


POPVLAB MECHANICS ADVERTISING SECTION 





Learn to MOOSt 
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fan. Lc^SOPft ffi Way add LnledB#li' ir.LurL'Ktinjj. r_ L ij •: L jnuwdTri 
methods, Tain schorl 20 y ears oM.kifh class anil reliable, and linn VS.flM 
graduate*. Swxttt gsuiranirtd, Don't delay, but start to kam tbit ea:* 
tjafnely fasciuatitiffart NO W. 

EtewjSfiilly iHuBtraied ltd ok, "'How to 
Mount Crime. Esvlalr.B the necneEs of 
taniderray, rvsseria (if photos of lr wt|iit(4 
SJsedrrLeda. Telia bow ynr in learn [bis 
great a.nt, r.r Innjter a secret, right id your 
imn llodid dodtuf j^tr.re-/j'mr. Telia how to 
become a tarMermy artist, how to aart yOuf ownapLerdid hrophies. l»w tn 
Iteautify and deqiij'R'U; your room dnd bonne wLlh nature* choKCHt art,. 
Telia, Ikiw young men add b:;vscan make the BIGGEST MONEY framlheir 
tjsarc tunc, D«i t tfrliy, Cllpcouprm now. Send TODAY far this Fr« tktui. 
Nwthyiwt*™ fichiml of TitltUf-my, 2376 EJw*md Bldy^ Am a hi, Nkfaroiltl 


FREE 


JffaJSre Big /H one y 

TuHottiT Le tin m?iL crrartiblf CHF ALL 
4 1 iv. a *»-rk. Sail T- 3 IX- imnld nHclix^sa. 
iris.iil.-ri fee- jr-LtiT frlincii. iurriin. Trapp*™ ui: 

rl nru. llAfri ■ llfri L-UllMU C l T-IIIT CVn. fcrri 
Tin ’■lie EE. ILfiTri plriBif kF iT-Edkf DTtri T 

I-iIa ■-■■k-.Ii, riill-j pipi. and Fa 

Rapa- L* juar arfc-jrtmJtT. Ucci’t cLiIet 
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Find out- hoi p A' ,fS V if c.n tn n u.:/t. The- /Va-if 

ENCYCLOPAEDIA URITAKNICA 


Wireless (Radio) 


IFri te /or FRKK Hiwlclrt 


*r »1 Wi-^is crlncrapsY uunb Ltnr->cnhlf. Kcco-il, t-LduL uni Lamib 
rralicd.al by TiliiT ic+i. tucL-j . ILuluxi- ud CiGvirnnRnL c-iliciL a_ 
l.’cur.r.l i-pF-artiiutici. J^xpauoA Itifr— ru exth put. UaLflk^K Em. 


T- .tryelenurjl Ttr-il iLnuira, I nr r . MItl mli Yw Y.nrh 


C'Ocgl irra.TlTUT£, Janet a.-, Yilpenies. Indren-i. 


LEARN CARTOONING 

AT HOME DURING SPARE TIME 

■with. Ike rmirm'i Lhnt bu tniniid III IN 1 ) H S I ]H of he^JurwitHaowfully. The Ijtddnd rictiuc Chart MEtliod 
ill i ORIGINAL drsTfrinq by mall malfci.'s cartounin^ eviy to Irarn. Tlii. aobu^l ip ft ,\lflmli« of 
Tile Np.l,i-'linr II Oim'i HIikI.V Cun ii^lI. 'A r 1 1 1: 1 1 I : L',« || - r -:l ■ : i| s I ■' J'l I r* 1 1 1 r I': i-li_LI t Lr; I l-.tiT Ytl I 11 AltLI-l I V 
aod examplea uE the- ■mixt uf aurrrpsEuL atiilenta now Mimine fT,>m Lv JlfOS ftd.1 i:i,je per wde!L. 
tlorJuAn Ike Lq fttiunp« STATK 'b'OlvR AGE. 

THE LAN DON SCHOOL, 2S 28 National Bld^ Cleveland, Ohio 



MECHANICS 


EASILY LEARNED IN $ WEEKS 
NO BOOKS — NO LESSONS 
NOT A CORRESPONDENCE COURSE 



Li:*ril mi 3 LI S’ nnw tri bf: Jnitrr^nilrnt nE tinni time- V nu r"il ™,[ iV-ir I u j- a 
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LVrl+« i.r big Fr.a B#etl mil Sp«lll TuflJu-n dlfir 
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r4*r nuiiiUni *vlB-jioa will uBiiln lit ■: IT In IT [nr 


i 1 z I mi yn ■*! J. II I Win 

hs*n poult. lunnlH Ibt hi-st, 


r m l ! 1 1 IH I mi'll. 1 >'|U you ]„i N=uly Ui kup Into 1 
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Be a Real Man 

L kCmPF 111 LI [ratll If DACUU ll'.kd- yull 
kiiiiin wh:il j : i M l;u:k — (bo vILllll}' J. 1111 . EmI. 
Toil am nr hide II Hr™ ether*. but you can' I 
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s'ihj j. Miij-k mi mdiNihin J 1 . 1 i? in I;** (bo luAit 
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: L 1 1 J III I 1 1 - 1 1 ■ yiAi: wilt dimbyi ynli Uifi klXrd 

nr yikjiiK mm (?i*t Lh ii -cmlll (n *ur (kiiii- 
Tiiijnlly. 1 will revltfllley you tfi that yim? 
prnKFuci In aay MDdnrukjriB will bo nulor. 

STRONG FORT ISM 

MAKES YOU MANLY 

TlmMi^li my ajalem of itrtmibiHhin, I 
bui', I yotu boil}' up 1o i In- nytamycrtml pr<>- 
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zzz fmnk :■ ml 1 1 Ki-- 1 *.■ i ■ lni|in! 
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Clerk Gabrieia, 11 u rail Carriers. HiiLtway Mail 
Clerkfl h FmMuiUttnt, Depurtimfllt. Clerks, and niritiy 
olhckuh Splemtiid .HrJnyir;A t easy wo-rli,, v^Hin-tioti 
iritb pay, OnSy wninion oybool 1 vl 5 jr 11 .tir .11 rniuired. Ei 
□.ntiontioiip oE(cn, 


iidir rriwil Pcrvjt* CatiloE No. fi. 1 
HF. 5 PONDLMCE COLLEGE 


44>bT ujJtnjiDfyi.5 la?l ynar. for 

No. fl. COLUMBIAN COR- 

WaiblnKtan r □. C. 


WTesUins? Book FREE 
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L«s. «ri*Clla| it hr-rrii frem fcriux «and'a> -chuaplaBfl 
PHimr Hurna and Frar'* Gocirh. Fr>a« baak faalLi taM- 
^-#rrac fe.-Ma. bl-avka. cr_. ti htmIbiI. lii- itrT-nr. hulEkT- 
‘lin :l« hir esc iuJt. Writ* lor Iraa baak. .In!-/ in. 

n-mcr Ehjcaj jtJrial J'jTn hl.ilwj T Ejldr-.Owjba, Mr-L, 


A PRACTICAL COURSE IN 

MECHANICAL DRAWING 

By WM, I-'. WILLARD 

Abided bunk lor Nitue iiiidy, Kwb «n«r<iM i» cliD«bed 

id 1I.1: ii. miL of the atudynt by prantiraL uppliantiaa to 

ti-et¥ nifty practice. Jdfl Filiira. ti tr /trdllrljjpT. CftifA 
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gw-figar H'l! *!•}? : - »B: ; J:* 
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[krliinli, RkL.ii, IY.T4C 1 HaAI, UftfZllE tWriEI -' ■'"•i 
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NEW 
11-TUBE 

SUPER- 

HETERODYNE 
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A jKiwnrfitl,. new, il-E.iihn £upnr-H«4etudjrrit u,t tire 
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t-H'rKiqtd-iiL rwiu,- Uin-hiM,' raljihul. 1'Uin !h j list rmc d th.c ilartlirig 
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FREK, M.i-n iLik-uIi' Von'rb lint r-ld i pr: l t l-iI ta tiny. IT i:-] 1 1 p -: l 1 11 
SliJwiMt JtudJon with the emtlimt se<n oil l]ie iiinrtel- Cun. 
vinec yoiuieli. We iriLLreiiinri >'ihu lDd% u Lid net ion. Mid- 
CA 11 jnirkc tlii;- diulnfc nller ocly bmiinL -uE Wie e-aceUi'iit 

3 uality DJni pro', "on fH’irfnejraatiiie id llnue ui-w iiiuL I^iikit 
interico t h 1 1 j 1 1 Jr j’on'rr lookinc Tor 11 (reniiwflllj 1 1-tnbe. 

?kr«o Grill, ^ jper-IirterridyniiiL with wa] aiitecaatba vuIijUih 
eraipftl, pin-dot wiwtLvdty, snil nmaiing M-tc Bwuitivdt-y — 
(■lien cniiil the eaupon belnw LinhiiHliiL-Uijy Rif F'RIlE trial eefes-, 
JUnI I h:tLilI iTnli JitTi- HI -12 i-vLtn’iiC- 

Deal Direct with Factory 
Terms as low as $5 down 


The MjlLTTMt iliriv- I.: ■■!!: ;■ -m^r lHJiliCV liinlvCH the MJCu-CLHlIiifty hrw 

Mlrlweit Tirioei i n l- I': 1 1 1 - j( now whet St i::*icri Cu bn'- L 1 une oJ !bn 
9 . ch-t r hLkI i i i i mi fFurarfnj mitlnj- un ibf: hnckr-l — ttLIIi iill ol Ine 

wiiMHriiobid new 1!KU! bnimjvatnrtlln Ju (wie. parity; n,:#et|v|ty — 
lucL lit i reloe- ±lnvut lm|| or whet yii'j weuJd per In nji.nlL 

Alunlule EiumatW Ol MtUfJKAlAll 
pcoleeri you azitl eUmluatyn oil rlnh. 
4ml itohi teijbt— yon tcv JfflJ’iOt yuii 
"rlKi Nr Vi full limn AH.-M n .c. ri :i, v 
I' It Eli wltkeut oLilIxiMuri — Inborn 
ynia l-.i;. Vrrtj niuri be dcll£hLed. 
;.i.i ,| en'jwiii m-r kciulltul new estelef 
and eaniplete iJ*l^.iIb -ii I'HEE 
TRIAI., i-.in;,- jiiynu n!- IplnU- You'll 
S.HJ 

MIDWEST RADIO CORP. 

□e P i. 11 CINCINNATI, nmCi 


J!to /7 this Coupon for Comp/ete J 
Details, and Big FREE Catalog/ 



Mkifwti.1 Rudlu COCl>- r 

riejrt, 11, 

AdncLnaacd. i>hlo. 

wl5Ubui oLKiiaUun OS my 
cart n-nd me your cerr Iliac 


USER IfiFtiTS 
we liny it-j UlO ?.Lnxm r Junt 
Cur thnwlBi viior T*:|lo rTlciias 
Kad' uAlehcucn. Eicy tX t liiA 
HwEr! CU«Ck enoiran iyr 
delelLH. 


! 


i 1 . lLli.il aid i:nii iih-ci- iJiTills ut venr ILberi.1 HIMliy rieo vrlnl 

■ oltE^. TUP In .NOT *n lirelitr. 

S Nemo '''' 

■ XddjeiM .... 
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POPULAR MECHANICS ADVERTISING SECTION 



eiuutwrs working oh our modkun 

TLLLVSSLUH TBANSMilTiNG L<4L LL'Hf N I 


Theresa BIG JOB & 

for the Trained Man 

»MADlO' 


LEARN RADIO-TELEVISION 

TALKING PICTURES AT COYNE 

Ten Weeks of Shop Training on Radio Equipment 

Dissatisfied with your job? Not PRACTICAL SHOP Ff€C EtnplO Ymetlt 

tirikin^cnoLif-h money? Then fU AfMIMfi — - —f - 

let thaw you how to prepare T , SCTViC€ tO StUdtfltS 

for a real job and how to make ^ jSS'KJ L “p R A^T i C AL After lw« fa\*h*d tl,* we 

real money, in RADIO— one Of wav -BY ACTUAL EHOB WUliK ON win d<Mll we con to helpjrou find the jhU 
list IVsteSt jtfOVt'infi;, l:ii£tf£SL ACTUAL RADIO EEJUTFUENTj BtH’iiG J'Cru wcuit. We cmji lur three men ph a full 
mi-.niTr-m-5k-liiatn.if'c ™ jr,irth SCWd«?U» flsilnli the BEstlrs ceeiH in 8 tbra Jnuin wlhoflc tob ifl to help irar 

money- marine trades on eartn. WHlkK Th+ „ thl(e , 1 ™ l* only li *ia,i^„i«^fl in ,iin ltl ^si,.H nBl Ai-d^ld 

» mm m * Tveekn. Blit pnu «n «i»» jih Iiisik kH juu. yna he n-little s hort of fun dr, wc‘ II gLadly 

■ jffc It C 3 J tl arl m 4U gy iiIhuma, di no extra cost to you, Np pro- help you In flridlhff pajt-iiDie w-ark v>.hi le 
J Vp» 0 ■aVtUpOlIt i'LrmB txptritbte P 4 >: (waft-TV, ,iiit Hhiij i-nt.* per* Issnre 

To Big Pay broadcasting ~ 

Scores of jobg are open — jobs aa I LLIt V IBlUn YEARS Al n 

SOUND EQUIPMENT ™ 

? baJcfamananfl in aervtco lq p.a«t tnj±\ r -m c«.ro line* leM. CVishib Tnuunrio trotyl 

Anti I tlat&l lation WOrK— AS Dper- equipment. wt> hove retailed in titirShonr ~ praren by buedredn of nuceearfii] trr*d.. 
ater or Manager of a UroadcasE- n motiel Oread eutinjr Stittier., with Bound Uftte". ¥oil rnn e^tol I tta 

;»i *«*§«-“ wfc*i~ or.™- ^jss^e^sKssss: 

tor Oil OJlip Of AirpJft^O • — Wlt-h s?ldulnn T Mnnirsh-Jyi H tmlthi ftnrr rsn nrf hnmih. TPI^“Vl&LE)ll , 3 LiCjUBL 

T&lfcittg Pietdsro Theatres ind tPM TrfwdMi rweivinff hw _ — M 

M»nnf*cM»n> ofSM^F^I^ ^JKtfiKJSj'bSK {It «.«. P~» 

ment — with Television IflbOTB- 'huuTidoiililnr and ^Iid □□ J Radio Division, Coyne Electrical School 
lories and Stndins — fascinaEin^ didk." We have Hparpd no ax- I 5U0 a. Paulina St.. D-soS.SJrJ M P ChFtkfe. IIP. 
jobs, offering unlimited oppor-. t^nd mcyftmtISk P* ludScmd "l>4*ri«t» Em*, 

tnr.itipR to the Trained, ' M an. ^ K^^ L T1 . c r ^" PlrtrB " d I ^ °' A Dtfi ^ tc “ L * “y' 

H, C. Uwii, Phi. RfliHo UlvfslGR Foupdcd 11H ’ JA,™ 

COYNE ELECTRICAL SCHOOL 

J ■m.U'Uittu 1 r t 1 - + 1 r r 1 - rri ■ r ri - H - r*-i - - - - *■■* ■ 11 

Sott 9, Pauline Street, Dfpk^l qy« tP , lEILneia 1 

- Q'- f y Slfota 


t 


WJiti* HiriMitjv' f« itdifrt laern pletttir. DinitffuK Po-pU-fcr .IfrcJla itica 



POPULAR MECHANICS ADVERTISING SECTION 


Classified $ 4 . dvevt isem ents 

WO&&S BEST WANT AD MEDIUM 


Advert: rein ml.* in fhi* oaofsam, 35 cciscs p«- word, each InspraJiin, enirtlnr-um LC wnitfs. parable in advince 
T=p be iostTlri uri-fliT fffopw in Osisber Lasno, copy ohouftl 5n in our office A.uj:iihc iSth. 

ADVENT! SUNG A HE NC I E5, 


ADVJillTIH'R — Itirfiln TiJut— II wnr-Ja 
lr. 51 tepocscnlattre SiinclL* fc»n iiiiiifn tllf 
Fm irei-fa'ira -a Ich jaur iJj-. silw LeLlen. 

I iLer-aCUtC. 1 1 ’ I :■ I M ' .lil-SliiLili §dliiWlil|j bcsl 

i i a j hiK tiiiTfpLprre. iiibiiiLtics. riles. m*U- 
I -_.| i gin, fin. i:iil.‘;i^u i;pLun .'.i'.li'P. 

OHIl rjbrtintM_] Jt i .jf , f-fclratia 

lilt.'I line J'I',«[LI riT-c l-runi ■; . IrtJLji jf 
lyilllT. Rlirtrknia Iiiuie«silbrv Pkw rn-y 
f.ljn. [c> | rti Imekj iiiL-J. Fric-elral ir»,n 

I III Hnbihlli'rfcd teheed -Send mime aed nl- 

dmi T»i hucfTiiELne free bobl-lrt, i'*ic»- 
UiTlg. detail af .Silwlliliir. Dept. 3131. 
:;hj I Ms elijiJitn. H ^ ! ■ ji >; ■ ‘ 

13 K JT-D H I -■ Ailnurl |3 liiil gul a3T CISBlPE. K" 
rlltriit. F“ ^in In bunl-neal. .lit Iseresl 
rlaiiirlad 144 nr p In Ihe worta. J, iir am 
Asharikitat nsencf. PJU N;. L,i^)a|b< Rl., 

Chleip. ill. 

FllB£ Sm 1-3-1 L AJrrrtklBTS Li-li flaLJe. 

II pjfiL-,. 3e/]uUtj. jn-rCTiiiiJii. Lowhil fill). 

K, "H 7 n-iin-n .id'etlLdoif Abu^tA HO i. 
nrirrhpm. ChiraHn. 

j, LrVKUYIR £ Hi rur«l mtilici EEii 
nr r biiTt r a puny, -3 1 ] J JJnrtf'ink -Hr- 

Lmila. Ho. 

A13VK 'itTISK— jV Words In ]i|U dSITerent 
4:uiUtV plbrTl tN. LI-SK Ora. Millet. 

HUM l':ut limit. Ryneme. tv V._ 

TUdJ-j Cuunk In appLi-lna fur jjtiami. Bee 
p.-igo -. i:i2 ami L:!3. ylst-nrc- A. (J Brim. 

rsfenl 4 |t 0 fniT. WaslduiUm, 

Ik C, 


FOR ADVERTISERS 


AIlYEItTISENU 3U Wnnl, i !iu aifiuElni-J 
n r> 4 ; thrra. Ltrie ec Lon a, IL. SO. ]FXb dlinlw. 

thee-t mmon* JH -i«i j j.t-*r pi. Ms II In t 

Iri.ifii in. l. iuin-lKlt-. Crdir 

TIUAlr TkuUfnnil Lillee LV. I c r ll Irh.vs, 
11.00. la 'xriT-1.. liingtr Wolf, U'OiH 

Uulliiliy. L IWMlind- Ikl". 

.'Ll J V l-lf-IT I S I . Huulma, 3 xsanLIW. 

JH-. 04 lull:. ItsL. Spot'll': rtfriTH, (rn. tlkailLl 
him <■<!.. n-iK |-irfr . will Iniin. ^. Uilnvin., 
ALT miri'PSK (il iilJ r".: :r. inirn irrmi- 

cum-M Si nortl«. U'l. LditJ fnm. Ait uhli. 

imuar. IlirHin-rl BIJl-. rhliteD. 

I'crjji Plwtu 'Ifnrif vrartlii 1 1 . r r ■:■ Haim 
in MallH]t*nian. ti »0- Ult-Md lartemi- 

t ir-.jl Cln-riliMpn. I". M .IrKUl. 1-UUll 

E-liy. fll ITi.rr. 1.1 

■ LAYOUTS Fnr liThrrLUlfl* li ■ Tisrfiil 
Fnn, III,.. :k il TOt IjVtUt SUCCWlliSH U’r.l In 

snuar-lriet. nwtMprri, bifAiliLa, rulilt-rs. 
1 1 r t.'i 1 1 : 1 ' I r - 1 . Ipllnrliraill :.:rl pp CfTI ; , I -I 
miYF Lttsiiriio mriiunl n4- 11m(. of *n y tilmr- 
1 IiJhr Euan. llrtiTmil ca v*uf dwr G. 0. CK 
stim.iv in; iiu.imtn I] m3 poriiaa rou- 
nl*e SEedianlrf I'wi. Pvnfl HO?. 301 E. 
Unlarlp 3l., Chlril*- 


SAL 1 E P I- O N OfJ i>rj 


l|llL[Ti: ItlCl IKCK- ar IrlrmlH-niTKt. 

tm dpIliiF. A^ 1 ■( i‘c (mcEhIEiL: utLan- 

il lipirllin. KHnm, &3S I'Lnr, rajuu 
bMk. Gill I, 


InforNaTid-n 


JJTT 1 ::fi :~i 11 :il |.i:i ■'.. -L: i-l 30c C-J 111 OUil 

UP. Frrrl PilnlT, llnil l ne. 1 K J. 

5J.W0 PRCKFIT Mjhlne rrfnuria 
lovi lnE u-3 Irma cilim . ArelibinLi 3 : I U 11 II- 
sanrir. L*rLeultuni. dIIc-ti unJ imiJcm?. 
itlLltl'l IIJtrTlalS. »WTrr«B«!». nmrnLi. iluli. 
f . 1 . 1 F - _ n’:‘"ll.Lg rr, LtcirliElip, reO'iul l MC. '--'I 
|-rl:,L miiilJ. ftrpll'i Fll-HF. KfrI t r rnlrp'nt 
or iprfibh., hpuiFlmlil furmulyi I ■■ c l v I 4LEI,. 
iTinfarLl'iniTT, fJ-KllSlip fUS. lloMarj «PTlC. 

ijirL-TrilnitlJir nrmtn. batrrlmnli. Ostiib:, 

*. tii . 1 1 r t. phriliiKrLiiliy, iMiiillinruLi. f-iflilllie 

forjinHi, TUbhn. s«ij>. nindln. MliVrliiR. 

lOllel PFO'pimlijnj.. cr?rfinim. »nLFqjniiAr.T, 
ll nipnK:£np. rrrl l lr^ nuCPrlyli. Tilil Lr r IL ' 

fvr ■'BcLentEllt Aaerbrin KnirrbiPtdl* of 
F-nrrmilni >L VTl.pn |i . • * ' iii:.:i tiinih j n. ticiik 
tay H.M l:i :1 jpo -Lil chiTfn. IMpular Mc- 
rhanlrs Fm*. lloon Kl!i, 3U0 B. Uptr-rlff 
rl, Ghitiao, ill. 


Alf TO hACI L I LEJ 


Ttlitt: i'luIiu In i.pplb'lni Tor palimr -In 
iii res I1U arj ] >:i, Clat*P** A. O'Erdeb.. 
ILieAnr.tJ I’iLiur Ancor-fy. M'ssh Inetetk. 

3i. C. 

yilUl' NiiLfh Sur ID.-L. Uol yaui etoor now. 
Only .1 IliiiLieU edlilan. L '- 1 i 1 . - 1 - !. 5 II Hie 

mirks publlflied In 1 lie Slurp Jiflkr rjiliiir- 
mrril pf I ' iry-. I L r MiL-liielr? Ui^i^Jni dllilns 
1 - 5 . 111 . fli-iid 10 Bents. 1C T",s (he rel 

1, 1 jrhpp ^ifi. in.ikh eenilirlnp if d lelumei 
InrNJIne Ifx Itai i.miilirr ni l 0 hIIikm )i- 
sui’3 prerLfusti' me “111 rend Idem C V- I 1 , 
fur $1 LN. IKyiuLit iff'-lillllri run. ElOuIl 
Kin, pup R, 1 i ■ ii ■ r lii Rl , riil' j^n. 


AUTO ^UfTtriES 


Tlt-UE.ElL Elllrh A lihAtl — ill n ! ..■ 1 In -C 

hi n.iElivl. 'Vcji r lur nrsre ami drojlrm 
■UniiL. ■■ uni id. HaHSFimo Model A. Teel 
IVllj... Kmiuhj flLf. A[u>. 

hAELa.-lIOTB — Eserilcnl Tcprastisefl tom- 

p rut tori. lufLiij rlurpfji. Leaf Ilf— ilM3. t’Ji 

u,..|iai Terms. Tr1*i Wrsi? Knn'i Anuy- 

TanUrw fiFirlre. Hw 11 -51 1 1 . TTMff . Cl, 

Ccfiy Aube ptrLs 00-50%. ^fnuni, ti*e- 
pnili. rLillatr-n-., ilierlf. JlsnfTJCpri. ijrlnj- 
men. tiitellnSni; Ta»iI infSr 40 - 

Km?i- n IT. Helgjbiiriyri, 5005 Moln. Huf- 
f..rd, 1 'bfn. 

tS T U I ' tliiKn r-i L L 1 n — l"nLrraKil " , r I B i 
nT s,ll(n«". ill inaKp Kprlre iLiiiinu, 
IHL iiti lI an rJ nc Ca., dripa Bu Hds. 31 hb. 

JrOH.ll Hwfcl "A' 1, nr indmlbnl JiiArf 
■'.i, A" 1 rix- Ic 1 1 1 :: r poULKhed. only beok '>< 
m kind Mini rLf 'liL lip - !■■ Chi* 1 1 1 1 :i u I >K File 
1 1, Interestfd In > lie t'pkIi rrj pialnLenimt 
. r lhu IlL-A- IMrd. jin PAK». 3S] lllus. 

l’iliv. y j . tj II Rent OhiLOlI.!. 1 1 1 1 i - r i- -i L 1 1 L 

nr pelcp nr C’.O.Ti. insm-hFro fen L". a- 
lobular HechiPln. Frnr, If mm Snf. XVI 

K. OriUEll. Hi- 1'hlOJCJ. 

CEEKOHlUM Vinllna' pem-der nlaifp Insn. 

iLflcl, liriii, I- 1 1 ■ 1 1 1 r Hid iil.'kcL. m< iL!i ,.|L l I c l ■ 

srltUi or inirti|r.rrr Li-Jirintwrl nrt to 
EirriLth: t; pirn tin f 1 ptepLld- Oun 

inrtT.1 " -I .Sri. .1 jSriiLur 111 

IC.UIIII — 'i i r (■ II!-.- I liikmiiLbui nnini- 

■iiT for pn»r ?mni(oL muMpnincn and 
Frrrlw In 'r-.Jjpm Radio I'rartlre Lneludlnk 
Khoil Wore P.r.-eLl \ i-.t UL liuUe li 'lln 
liili'i Uiililr nee i-uElibk lL □nil tl.uu. 
fi.-iil Ikiilpld i|Fin rr 1 H i if Jtrlrf ir 

I'.ShlJ. injilinw in r. IS rODUlLT Hs- 

rli j nlc ETC!!-, ilocm HOT, 500 E. GniirLa 
Ur., ilxiktisu. 


AUTO STRVlCE EQUIPMENT 


iKTIEPTATsTlAT- ftiTlr.r^ — mpofliBiiPif fnm- 

orrss-rs. bnlkry rlmnri. lesL btneies. fit 

T.-pif -*m T.tiim Trill. WfliLi K-iii'g. A iiI.i- 

1 in a. lie skrMrr. fins: H-1IU. Ttht. Ogrtn. 

iEhtsr llmki fur $1 All fnrinrriy piilil 
The p.M be 15 ci ill. flelecs Iran 1 the M.- 
Icm-lsz list or EUKrKMefd- biTrilns. All 
hrsmO nm Ips-tiki ! Wii:ilrrifL 1 1 H 1 " 1 1 1 1 1 , J1 in k 
•f l.fli.T U-rlllM hi (IrmnlHF. Rfl-JUClU 
El-1 Icr PrrntlTe ChtmL'-irF Ur UJesson, 
HeTPlt In Llrf Iksert e.p liaurencf. Tnckr 

E T r~ WIiLbi JHiailuFAl lii Hn.lk ivi: ■! by 

O'Erltn, Cptfrt Lipkmr iThe Uei nerLl ' nnd 

IliiLlinr ■: r KlFliiry by HValla. TlnlSsBrnl a L 

lour Jr.fr c. G. r> ISImpiT mv pokimon 
Jl eprti and pmlann- TKipulir llirhanbri 
Prcvi. IbSOJ Old. 3u0 E. Uiilulu Bl., b hL- 

CJiTO. 


WCTURCYCLEa, BICYCLES A U I) 
SUPPLIES 


hEElTir.T Mul-scryrUi J15 tu Jlf-J rj : y. 

Tiros, used tires ta.on. >Se--s- Flreslrmr to. 
1 tilI-s for mtfrrerrlr Ore sLrdi. olrntsues, 
bcnii tl.l bo 475 - Fdrkk 1:1. rrtmfa 13 , 
ryllndnr f : i , imlillni - . i rhjitng $] TVS haniLLa 
Nil fd. bells tb. nh«k 4-1. sSde cjn ms., 
!■: L r 1 1 ■ - fp no. iLroline wheel 41. 0-1 was- 
kimFrly tl 0*. Rlii y«l ikfdir filbi]. 
Hi I ■ I | hnnsn In If Sf arav.1 vrir for raL- 
-1 1 ■ ■ p 1 1 e. lerlrc Gullet U eel tutor. Ilorheifer, 


Luts Friers H-poeLiJ Larpilni In ]]url-v- 
DiLldinlii — It ei in If 1- IvfiiiI dig itinns EOT 

-jiiii-e Is mil u" y;,;.:, p-.,.rd du Lie Asie.. 
llliwHukee . tVIs. 

JLi ..'.VI IL ■-. I i: - I 1 ,ri .. , i ■, 

..T mu re. xLtcu 1 irL. 1 1 1 -a d c ■ 1 . lie IL,l, I. It. 
Uillt r*t| Arr l 'e*- Arp„ Ch lraup Jit. 

IfENIsl! IcuasN". Rare blur, IEltIfts. inClin 
c«frl niTlv. cnKlnn. ronseTslw*. LTusap. 
L'JtklDFuc jii l ifLrida ciiihl rui 11 n 10b. Ral- 

IlL. him 7c I Slk.^KL^lannLs^Vn. 

1K5D Lor Fur IliusciLivd u.id SlniMiseli 
□ LlaUir t.arrr It I ■ ’I Elor^jin^ )r,-Slan 

parts. jH.et-csc.Tlti. Indian Sdutmerelr Rules. 
Kan i ia_OI_ry, Mh. 

lltmHfCYCLE Hircilni. iDTKSt PTbH. 
bimln sheeis for ccinp. si>eeLil aLjaiurs 
lUpplJ&l, BliJLntrtrbf arriHiBO-las LaejasL ILne 
|ii a narks., lowest prhef Limit motbre*-- 
tie mull Pi.Lcr In.-ar In elm I'nlLr.l Blares, 
EbK-hiFLFT Harley ChiTl^^in CnnHiatbm. 1P1 

*^>4 Main 191.. Erehester. N. r. 

U^Kli SOriorrrelrf, BoreaLn. 'J“e In 7 
flan raelnf matliEnes. Earpilii price* un 
InilLcn. L Ee Vtl p.i and rull ■ c - i anall | jEIiil. 
KrniFFLIi 1 laiupl m 1 . 1 r>- L tf r. Vi'| .jveiLln. 

US'AItA JfTXED BccamdSLluhcd 1 1 je IcV - 

Iil. Jilin:.. .it! ir-idi -i. L-i CRj L foe lit re 1 In 
Nh|. I L— T, | ft A- Artier. IMU N. U'ealern 

A T e-. Irt'S Anreles.. Calif . 

ffllin Pirlx. IJnrany. ]mSlan. Arp. Jfp- 
bm*. ikiiijlidlnn. Hrw rfuln. Me (Pot: 
i r.rf.ln j-nreJaiciifcys.. ILu; lihLIun .undunL 
hulfarks 47. till ] ;.r|l jin paefs, "id Mlie,: 
day wnru-e Pcwpilif. Kent s-lnmn for plr- 
rulir llti'll. 035 11 fJiUKl, 1.IL-... 1 r. : 1 1 1 1 - . 

] jff l_ 

,1 llfLLIOTf Iiltaa. Tilt; li tin 1 IU-, uf 
nur r. irlb.i.le eufilPE or hacks aLong [I r L'. - 
Lira | | Inw Arnr.-:c:J oiphsleitlpafly Up aub. 

Ibeia fte eisy tf T F rr. n-.- g-, If yrjj fi l T i iwt 

melred Jt, and far a caw. Tau will Hod 
liundrFili at auOjecta you tiicnut uypally 

I i'-'.J [ C Ifi hBilC Ltiirfl ni pulillr lllna|Hgc 

S;nf free wn reiuett. FeiioEir Hrchanlei 
Pwi, Hmna (OS. soo 3£ UntiTlo- Et.. 
r-ico. 


AVIATION 


ER Burp that iht Tinier wu purrharr fur 
your II mi n'.ane wUl fly It. Heath R-t and 
irteLh !fer*rsnn roKara are euitjiicc+iI if 
ilv and 7 --Lr. it raoiutir perldnaiaBe 
i.iL.e lr. Far or-rtiuaj. mil n iijMiiiT thr^ 
Mirrlnri rannre I if ■i|iip.|e4 NC FW 

lane lllustral'd hwikleL. Mil!'. ALerralt 

r'Cirp, l' 1 RP D. M l-a. M b hlialL 

Ff>J( Sak : FVIn* hoali. ^SinriarOi Jl; 
Aero L’jmeTij. UXV: Hlssa's ir.d GO tn- 
[Ihai. LinJ-.j .'.l.:rrjfL HuriJm, [.r>r.nii. 

I'llln. 

.iMKIW-'tX I Jell 1'".bJ Tri-. l.i r. 

tfinlr tn 11 hf Irmn; muiiiiiLinp car Blpls-ne. 

smalL rust: ire. ISO: airplane cable. 
3c- rue: cun l nil -Jhle. lr f.ur: easalia plua, 

"Jv ; 1 1 1 1 1 | . AllliilL Afridahu Cd-j l.uirri n v, 

Kan|i|^ 

lf-1 IE-1 ". 0 C > I liidv-r G:.-iini lL - :.rt i:r- 
MlniiD imLeti 1 1 : r> I'C - . f.n.b. rtiir Vi.ik, 

17.il B-vfiI Apnly in It. It. UyrcfB Ln , -lo 
1 • ‘..r --I r. . 3->.t V rl: 

FOB Bat*- — Alrnlanek. Guerlii J l-izzij tf 
rr 1" 4 fieri J:a.-i.OI'll Amirlmn IblHLr 3 
rlaFe t"B7..0O K-iwy rutniiji -1 1 j a 1 1 ■ ■ 1 1 and 

ilL.ki supnlk; resdy. L-ijii Alscs-aft, 

t ' I r . r I i n • ! -lb M 1 

I F|. .■inslESlInn ant Tiflenanlnry — A priCi 
iir:. I limk f* t eii-ri rl . r: CipL. lL 1 1 ' : 1 F ■ a r._ 

the LAhar, Ins rre sensei the subleei 1 il u 

ilmpfi, no^«-l erhr Iral way ilri psaes II- 
SUItbUiJ. fF.-l I’Crrc-.l C: V ilr il."jr C. (V. Th 

srmly rai pu’lr-un ±1 sid pnrkee. Fapr 

u|lt ^Errharlrp I r r. ■ ■ , tlmm ii LJ _ 4 1- 1 [: 

Oalarte Bt.. fThkars. 

TlJ-m Peunci In ipplyliis: tzi paunca. Rea 
rare' 131 ami 133. inerence A. LVErttn. 
lit- 1 - L l r-.- J Patent All coney. Trash lojtux 

ft C 

HfFT.Hl. TliiliihJ l£ 1 n!-ra.:iL trr-t I p 1 1 ■ r j , 

Sa.PI: rocdij 4L4.30. UlOOs. Pk iTudh. 
Tie id_ 
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BPYS. QlElB. Taeirn Cl' fly! Ili-If-I Tilsit 

10 lEaiun lt-u c# □, j jj-luil Jur iiirrnl n-r-i li 1 71 

slaia nil". TMlnni, hulMlni. w|nR-: Kind 

lir Tot nisi* Iw'cn or fMsslete. !'s- 

IJlSi fret. "IVliim. Ywinj Fl I-.'M J.i-j|?US, 
Thiit, II , Hin C'hlmf 1 B) 4 g s.i-ncu"e. N_ Y 
l.tto 31 ’-i To fir «hFTF l.imEborch l*aa=*d 
it Ihli Mylar vi'M'l with hLchtic jon-mironl 

OgWNLRl Air-plann n-rrli 2 .nl -viMil run-. 

I r 1 1 «rLI '1 n. r . r .4 r ! (a.rlory ItL- 1 i|i |ii irl -,:,ILy 
— irrtlf loilnr for roronlelf | nrorToaS lor din- 
min Firing Whom. EMS AErrran Building, 

lAnr-f.ln. hieliriiki 

FI,V|Jii; KlurtinwS— J tp^I n-ii. Hen: li 
:i rmiarkklilr iKn -Harhnlr-al I:rir 4 r 4 nr hr- 
Rinnm-. pru-nct-cSa'e or adianc-sd scudsxt# 
ihu ii-irtes in in eo'SLr i-n-flrritwd min- 
nc-f All yeti ran r*fiL Ell knurr Ld liiuier I lit 
irl nr llvlnr. VFIZI j«e you rair 1 ilellati 
o-lira join torn tu nsr l'i j pnrlenn only 

I! 1 :: -j |>e- iuar rrln-n. In wk I r ilrllrr~oij it 
J-Oljr iloor -I.’. □ . [I. l'Oliiilu: Sl«-hih.lf 7 E'rcir., 
Rinm Stfi ion k. rtntario Kr.. dhleigo 
StKJill Fur -ifinlnllTf lift of Nevr. Hr-- 

hllllL ind Vie: ■ nil i - ■ 0 X 3 Mini 1 ll ■ 11111 
Full! .VlEpdxoc failin'... ]Ji,l- 111 Jf*- 
tIiIup Wiirki, -Idit IV, Lofis EL. HThlracey 

IJIIi oml 

yHiMu Jr f«t bundle of halga. ntdi 
nrhe lire on I'mpUoi. .’.lm .-ih:? uu.'o 
Iturll'Ll At*, T'l lr'ih, M lr>. 

"‘IF Tug win! In (|y' r fel 'Islander KlU 
win brilliant engLeier, lebeIi you. With 

rml 4-111 whnle nouns nf training hoi been 
ilnolLIItii And ■: J-I'.- iryaiat eIbie- 31 t - 

Trjrtlihitl Jvwit tmrhss: 111 m®dt unr-l li'ftl jgi I 

ealllV 'IM'I'.-I -l'j--.d r'lih Inn ILsmrr raomlail 
tij iki it»i| ifj-pri. Swt C. O. D. imuhere 
In ir. fl. Flmidj nur r»#(min tJ w and 
lir-’tr.Fr irhrr. dSlEtertd. 3 nit jaMClial-i LB 

■r-T aililnil unnn iwslpt or DElrs. Fopulir 
VTS'liUnh-i 1 »rri». fL-iini ?MI. »lin H, Un- 

lirJ-o st. L Ohkkf*. 

AllM;it.tFT ]i!rtt 1 nrv jt£-. rfic-ui*ridj 
■■■•;■ n. I'l I llJt>Unt». Onruin, 11 : rl n. ;.|ihrr 
fnsilijhlr. A rnihnl lili-xa iStOTlet. 13 K -15 

^r- "Vi h. 1 -lnrr-ln . Ntdir. 

.t V'J .yfiif S-^ilTrry v-T« ", ml irnrjnil In 
dHs luiiiwl ihtmld. m*kt fliU uio tf the 
C|ip<irlunll 3 La ]ri|m arm h-niiuEra wLth 
*i Irl 11 : • !• -: Kl-clnlri ■■ 111 " ln.-Ecm-Ern-. liimiith 
till- f'l.-.r'T for*. "FhiplIflEil Aii'nty- 

cihiSri." Thrpl-nrnrF- 1 h - 1 nilijrrt hi> tibril 
nihnr ■iminiiL nn tiip- rhnormrfi. who n«il 
It but Rl(-r£ln r i hoL 1 »! rnaldfa ill in miihr 
IL Hv-rry Pilot, "ifnhlTlIn. SCUllHlt nt-fill 

11 b hn--k. Fl| svarmi-n iirlr-F, f I rj l . gnil 
trw cent! rmll 'n nhwi Iw .IdlrEfi It. Orl ;! * 1 
finin n-.jjUr ^rrrliaul-ri I'rr't divnn -"US. 
inn E. HJnl-jTln at. r fklHEii 


nitl H EL AftPUMS 


Ml lb* I f JlFirn— Irnw In Jv-illil in>! flr. 
lloiltJ hulldrri ond rwir-iint-r.' ponlerLinti. 
Crt tilt; 'Mlnnlr-k cRi'l:il liLfKlkkft nf lha 
PlaVyriiEiKl jimt Ilern-jEdm ,t ■ ■ -r ill In", Jllll 

l"Hnr. fullF I IIUBtOlttri JYIrc- ILIL. Ffnt 
pnitmiiE u|Kfi rt’klnl or wlr+ or C. O IJ. 
Hriywhrrc- Sli r. 3 . Pnpultr Mivlirnliv Print. 
Bum HD, pflt P, Ek-Jirlt VI.. fh-.lriRB, 


C DATS. CJlfTBCAFa H 43 TBRS. ETC. 


Till RTY Knot diwfclp Mhln nnilur. ln- 
Ef t '[(■‘■Lul CurmlfLE- nullillnc rilim .Sucu>l 
ilU'liltr. ¥it. F:i~ hr-itliuLliUiiL: raLil-iil. 

BuAhrf. IH AfHrftj 1 fllTM. Xpw Ynck. 

SI.tKE I*' JIo^IkhI. ’ Ulurnrliil. “Me’ 

TiTivjIu. r-mi, nTn. nwron. wii-n. 

rntn'Kaj.iiua, PnrayLi. Fi-prfrnt 
hr ir ino-i. Etc. wm. 11 . Djhrr, Pond Sr , 

EJniiirv IfLit. 

_ SLAKE 13 ' IU'iIimJiC. EHluriitfliLa, JUr. 
H'orrlm- IJrji ltrfi^_lgrLri,lt li Mlrli 

mrilJ) You 1 rum toil. 3 irr> dtep H uni 
hirn Hun hrildcH. Fliu|itl— -cil lir-Hiuif Jim 

fen Ifenulir Shrhanlri 'Nfir J 5 iu( flunk, JugE 
ouL. he ropy lo rtflnw Krnry Irpt of 

mull bnu m-vi-rr-l. mtlmuil, inivriril. i*li- 
Int And hirJl-nmnrll(rS i-r»ri In l-H-Oltkin 
to ran I rtf Intonation nn ill nlum td bat- 
ing nudr-d hv mr bating tnthuilatL. 2 Dt 

pagEi. Fully jl lulLrdlcd. I'-i-l :■.!-! iiiiml 
E rrrlnl «( PTlre, tl.W ur will hr pur ,1 fl.ft [V, 
inu-wtrEre In 11 . B. I'nimlor Jln-hi’lr* 
J'rc- i, ILiXiin SOT. MO 11 . Oni ieJu fit. ChL- 
tm 


h 11 D El BtiATS Arrb aUEAl AhthLS 

SICH'IX ihiiLj. Ill hcrn.l rnr-fil. a - Hut- 
loin Ti'-lHO n-iW. ( r r. r.‘_ airs’ ilm. whh ui*- 
IlSCT Or *A I 1 . 1 m. - it. flnrdi IV to rilt-L-nrfl. 

Aii'li-r -nn MmlrL IIiih .1 HIhiij . 17 7 1 I, LTlij 1 

tn. , Ih-ln-iL, M Irh, 


AflCHEKT 


Sl.tlfr! S'nur tlmr itJ .' rn-t*. • If# ar-IL 
malfrlilf. Bend Me for ■■wklno liitrjt- 
I km jHd eualugut. didlity A rrliLry tilt. 
H-lihirj. H 1 1 1 1 - 1 . 


MAKOSCftifT SERVICE 


aUKlltatHlE'TB TlttJ and EEOb-Ed by 
Firinrlfnrrit l.r,yll-.li Ifpu-hrr Tfrrnj ran ru- 
u uEri, h rl 0 I, . 1 'riH jf si M l, Lrrililini. 

Y-or: N-v-d a TyEtLtF gElp cn rnnhoriiitlri P 
Ail; u-r In wn'l y“i 1 muy " ShtnmiuLlci 
for Lht L'rai.-I ii :il SI in ' uldf tl.SE By 

1 [min 11 [En-i« mnhnds It rminni tnr mnirry 

ind dliTIrn Slfi in atiflira ■ “■ . rjhruldi. 1 1 'J 
xinijn p|in|i|u. A ■■ 1 : 111. 1 iC four 'InrjifkdgE Ll 

illOlEad LB :irll liu.ELh: 7 >J •■■■ 11 kL- ind fhSl Iy 
rain a n- coking' hrowlfijEt- ur ilcthn, rrnm- 
t-Enr, Tri R-ninr-ilry ami ralrului. H 3 1 r. | ■ I V 

7 -iy [uuiiiiLii irhcn In hand! con IhE ratk- 
odo. Adtieii 1 *ouu1it Jlrchmltt Prrai, 
ItiKini fllli, 1 'i.fl R. HJutailu hi., lllufaigB, 11 L 


BDCKE AN □ FEIIIOPICAIS 


All, Clutilcurj. An OUlIn^ maBaminr filf 
you uinl ide. huidlng. -rn-r.lno. 

ciiurfiif, ”■ 1 1 1 - r lilBCury d'-a tor-- itruk -3 and 

.irllr-lnr, JO In OK piijDi, ixjinl illy, ij»h jil- 

r , [inJuriuly alJn- Era li-il Ei|iti-lal ulfi-z-- 

■piEft- manthi iUe. jix murta* s -r. j-rirly 
FDl. All Hlul I' >["■ 1 1 . UtlUElOl BLUE.. 
lii. .tajtlci. Calif. 

lirstTHlMAl'— Bnn-FlhlnE S'f" — I 0 M Ttora 
or liLtlory ea 0 eIozIe- mcb. A rkoEC in 4 
ridorr iirtaantbu a nMinuvui. m unllHaud 

rrrufd Ilf ru-iil,. a™-. I L-Ju rjrti 1 - uf thluij 
from J- ill Ll. H In, ila.ni, i : 1 1 +: I [UK-hrn. 

I'M 1 S’. U. B-hJiil I :-r In t'vrv ■ 1 , 

ill I bOinE. Beni pOLLpOld 14011 m-||:i. Id 

Rrlru uf IV, HA fj. in>'iliiTr L 11 17 . bi. f'o- 
iaia.r I'itohankr Pr'H«a 1 i*ihti SMh iw K, 
HtolorSj -tit.. Clilnr-:'. 

11 Y FtiOTlSM Ik! Hr lrimF .1 Loniwu 
rjjEulilrt -1 E'lr^l.jJil Sl.lt. .diiiLlii Pub. 

H 1 1 . , liiriiL. 71 , JOiirbnEllu-lil, Sfa-si, 

RhSHT'C HlardrUa . bMf I" loika. JL mbari- 
dhl lui.fe fur Htf jmaLriir r 1 u. n r I r-r i-rn |til- 
nuts hblnL In ths miltlnA or 1 T>k for < 1 - 33 . 
113 fijiit-t. ■llUftElLEd. PrltL- tf. DU. biriit 
t»:it|ii.M U|Hri ri ivl ||L id lirips oc C, ft. |J. 
juvrrlirrv J 11 tl. K. l'uiuliT llrrEjnlii 
Pa na, ILlUil fi.il, fillD 11 ilrdaxlu L-:L , L.ilil- 
"ES 

.IftTKOLOGT Bnttii — Uc lu IS. Bn; n» 
■ f . . r I ; . 1 1 . P lilt, 1 L 1 1 1 1 .H I:. ]Etil HUB. PtoiIf 
.I ppni . R. ti 

LtA n 71 Jrirngfr min tf ilcn palnUut. 
TtlUahlO n n lii>jlr kJUwr iim,| 0 rn’ i|ekt|u- 
:iun nr iTiEtlm-Jr. malrEllU- inJ SgULriucnL 
wIEli Ill-nil. aiKi hrlpr to Hun IhtDOL HTocfri 
laleit In r! I rl -. h.O. n Lul", ami dayl lyliL 
rrffnrier iicn*. <bc. J kl I'srrf lo jr-ur drior 

HA fk D-. HLliidy guy iK-rEman |i> a- 1 - I r.r,. - - 
020 . FopipjE' Slet-hiBilrH Plug, Iti-u:: $til m 
flsun Poll rirtirin SOL., Lhlrafo. 


CaMEfi. (ifTE ItTA I N M E NTS AND PLAYS 


I'i.aTS, torritu. muilral cmodloi gal 
jslnitrsli. tfiFily md Ealklnii amji, likicLi- 
tarr iklLfc. TaudETlIlO irt|. mifiUlUT'. -dloingi, 
rrral it imii. fLi mil I T'laM and HnEl. IhUCLCOl 
riai|fn[i, nnlarli Imnnilr. mah-db 2 (f 'Is-. 
Ft"nto Trse, T. it tonium Hk CVl,, UJJ 
Bn. •WEtHh. b Epl,_ 11 , LhKna, 

CAFnMJlK'EKCi — !. 0 t Eli a xutIiI'p mnl ala- 
rm- hi n-rhK r bL tt ll TCU hl>W 10 UriW taT- 
IttnUL ItrlJIf lb hh nrm bulk Kliai arrrr 
■ti 3 » In cattitin u mk and HiEWf in ettn 
i|i|S!llt<n -1 tWELnnpr 1 1 grh I pik ttlihnraL-f ly 

llluilrmlnd PiJF liUlHian [TElrb Of boot, IS. 
and gmall Bmjunt ur i™aies wh»n hn itn- 
I |T-rn I ll r parLaaa tl. HI IK Pc|iUl Jt Sib- 
rtianSM Peoh, "loarj tils, pro K. Ortarln 

SI . imlroRU. Ill, 


CHALK TALKS 


r, l ('0 H Prnrlia lnr HEngTIBIr 11 .ti. Hit- 

i|r-E ftSf | 0 a III x , Tin* tiarlmamlit, tl.-hJiiBh 

Wld. 


MAGIC THICKS. BOOKS AMD JDKCll 
NDVELTIES 


BJi SrPLEF. IfOL Efc. -Wf. SlETET. Btrikl 
— c;i':> iL-i on Nlw Turk. 

J, BPHINS" Sturlcdani Mnrina. Tic- 
tm. Firlngitfa J-laa It dhc-r-. 2 MB N Hal- 
■J Ell. ChlrajO. 


bf Ad-Id — Tylrhn lit- ki and flupciLu Pk 
aremaura u nil ai ths nrM- uroffiitoiiK 

' rif.-.riE flag |fam Ehnracb rwrT InaEcurfliEX 

FkAutra AeHj. In JllndiUNdJne. SOpLTliu jE- 
lam. Rnr-r YLh. fir. [kras 1 . 1 1 tr sd t^i k fyfl ■pts- 

Efi^Ii it j I r.iLali-j- Sdr. H'hlraRU H-i. , 

N* i-V. htir l-K ij SL. Pont. B. dbk-o g g. I II. 

FT'S I M E'ujjlti nnly 25 o. Hk-tt-n. Sld 
P.irknr 0 rr* , J'h :E iili*l|ili ix 

ELEmtlC run!. ID* Jtunci. 1 L 4 K-lla, 

tl. Full Inn yma. It imii hall, fal If, 

fJh ThldlTS Ynu -ran Jo — Mntffj jnur 
frlmila, lia'S iHdl : f TuEL Dili OidtoLlun 
nr tElrki hoi i>Eto osltrtrf h ThMEittHV fnr 

I III j-,Frap;r iwriun SLbltliCr uliuluil ikLIL 

nor 4 -lolu-rits ai-|iH.ri:u> arc soqulnd. Pond 
Tny Ihli unn-naEs iHuptrwif d iwtik, Tay lur^A- 
:-:m f] plUi |iu taiEi m-Iiitu ilr.L- brEil. lit 

bwiiMo H 7 . F f'-rclt whEn uT-'orlni: F-pti- 

rr S£trhanl-i iTon, fiunin 3 hS. !*P E LE°- 
LltIii Rl., 1 'll :: -|. .. 

ItKi-rHkO CdiliLan, Thf liqllr ihaklnk 
liurn pEiiduEco. Fun 2 i'or-:- Bomrito SV. 
Tmumm CumPI=tr. Pn y jit, Ituininr. ?i, J. 

(^TALK-TALK Toilf way to populAElLr. 
AMHontE] tl your rroi Ef you >orn bow lo 
rrdurllln with a Tt" '-IniDlt nlrlnr' ■ 1 -IelIh 
arLb.llf li'ljhy ntciSod. "Hut to Ptulk 
THk" loll", whot tu toy L T d whu tn tfriw. 

PintamLy iJlwaiiaLKL fEiki mcnay fl-TLiig 

chalk talki. Juit nrdrr un a pnriil. p.iv 
ruAErniA f I 'll' and iH-^Hags whim drliiartiL 
Populiy SlHthinlrs Ptoii, Kacci E 33 , M(l 
E. I lul ar-ln 8 (,. Ch-lniEft, III. 


RADIO GETS A h D SUPPLIEB 


ItriLD fi- Tulin raj lii. Bend doUla fur 
■ lupin Inxlrurl Imi, dlaRDmi, p|r-uiai, 3, 

biy ran ii'i:N 11 . La ' nnsLe toi oralortFL 
K. C. Itoi IS. Fd. BEaLnlns. SLui. 


OWK UdIIit lirlnRi von How lo Sliko no- 
tary IHie Yuri Hiit-ic-r. ChuariOiL. nitbl njii- 
part mail*, atij ib|nn fur iflrthlifi, All- 
tMMR h HaUto. Altca. Arhanjif. 

rOPrt.Alt Sforhantra SIL 4 ME ?(iw| Cfcoo- 
ilo, drlllty] ll.nn. HlonotTs niT-i— llodln 
lilt Borrltfl E tot rk , to-tlanaq-lH. 

Tl Mi; LVunL] in ondylnr for nalonLt s« 
1119*1 IK! anit SilS. I'lirFru-n .» IlMtrtpn 
TtERlsLEEfd I'akrnL Ahurm-i. WaihlnEtni. 
D. C. 


KUi-Y— I "rani, Fokina, psl link yryftil ia- 
,llor. CTTitaL -nil Inttrurcu-da. tv ; B us 
H I . ••'. SLuiLy F- j i c j 1 1 1 : 1 r ; ! L- 1 1 . 1 n 1 r L- . Sic. 

F.iMdra BoU-ty Handbook— PPEiiarH you 
In paip Lha rcamlxaLErsn. fur ■ r,j* pnilp nf 
ILsoihb fi-T narlonary. marlu and iHiie-1 
iFopl-.m., lEmnn: and Iml Irr InipaH-lur In 

any Fact ef iho L.'nlon er uvf pr-iylnr-o ef 
HVniUl Fl»*|h3n mrwr. tfir.-Sr TivSeE 
hIm. Pay 1 : ■ 1 -f 1 iian 12. QD rdux rieoiagn whtii 
ho hon'lH jnu Ihu cir'ii! Fonulir Mo- 
r' jnji i Pml, Kiulii act 2 til E. CI-taESo 

SL. dhkato. Eld. 


ST Art P CGHfCTING 


L-' IlI For Kony ToiTi coILoeljeih line 
liriA-rd tot in EuiLrliLui lit guldi: iidbk rr. 

-tlanii.il, "Tfta l.um ul K-lauiii ■ ' ilLorl-i np,"' 
cut new ILIurtraLtd biaiEt li Ju-tc l v n ond 

KM El. Ll lolll OliEtly hE)U CO iSt-rf'E I hr 
unaLnt h'-urllt:. ffom y«ur OoJlEt-Llun, irl"! 
■ LiupA arr miluE jiruDLih-la In Eulluei. Jw.-. 
Ir .luilyn halun nf ■liKici" and a wralEh erf 
lihlors+tlMR larli. Inr-Mniallcn on, I |l ■ r)T> 
■terlst. fin. .“He toi. utsu ith's islLIng ao 
high u 2 ■..i'ii- Ip Hors i - chs pofnL. rr idfsrd 

L4 many burirfltl lu llu- hjll«LOr. Wi Will 
.ir-H It frru Lu a 1 1 ) iTu 1 i I applbrinfi win -.mil 
V tu nrrrT xiafllnii rTiirruoi, Hitoiill B-Inmu 
Pcl. IB Fourth A*wnw, JEqit York CIHj. 

till; I'an.lr A T-i'il-tl or i:n III:-, t-'-:,- 

Ly All dlhtiunl hsitsT Era-dt rtwinei ihiurtnE 
e Dyking k-triM ird rsturdi tf mtlom it 

o.ir. tnrtcjlei flta-put t-irlij. Llu- StEOWlng 

ur a till; hnnii-Hu-hond imiuml iirunkh^ 
btoiiJy facile seenti; cteop iTicupoK; rod 
Tun itime; dilni «l#tr: ilrto rt*mn> \ 
ole. Fend Nr it- I k thrilling "EMr raradt'' 
iiarkrt ac jure — MreLied ’ugi-ly Duly EUe 
to pnponril B|inl|rantP, Vf. A 1 l:wr:i.. Jfi 

L’ClTT.ilILh Eloscen. Mjj], 

UCAKfit Almolt and trlgnylM | lui-il II i:| 

l 'Euguay ' flylRE lyono' 1 alrm All nn I t.-irrs 
fluiCi MjIa Ltiiocli- I Pinaltnt Lu 1 ' r h -rldk 
an- Inrlmlrii In nur liLp- i-i-krl of -ill ill Ifrr - 
onl Itinpr fimn Aleultto. dran -0 Itlhwn. 
Vrnc-zui-la . lirlclih and Kttatf] CtlonlE*. etc. 
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I J mill s- Prurlli, teTifUl CT my PBmr 1m- 
I'O-lrjM r.il.r, nnp I Ini', ■: r 1 1 'll - . 3d. T’l l-l. 
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■ ■hsnJr* rr(-M. IIiwj dOE. Hd li. OalartB 

I , IthilruKLL 


CANE h AS AND PHOTO SUPPLIES 
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nor Erea hirpiLu hack IbtlHg iLhrt oukeu 

Crf riiritl icrh :m . fi ri^rx, liiflLinia ki- 
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In.L 

JM.MO AILTK'L>:a VYIi d] Ed all. rUcee. 
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I’Fi! 7- 1 ■ ■ r, L v il Fiprie piitlnE suer, parts, 

p-.|l,4-l-ir4 a ndrnlri . cliau^al Il-KF ; I'.i be-iF 
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Fill bPFl M*kp Ihptf jrairetlL from lILIIar'p 
EiiirincefiJ Fpripulns. vfHjh n-nrtr fnr r+hrr' 
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I'TiFinlfjl Inulltutr. If I'ark 3'lwr. Ueol. 
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1 3 it L d mm,. 2-W Nr.nh Jefferwin. CMeicJ. 
OL'R Aptmlillr Btl|i"i5 bIhtw, liaib fa- 

r del ■ . i .11 ia- (b I : in.il -1 ■■ i 1 1 j I ' • 

Runnlr Cnmiuajj TTirrn T-aMfci. IVIbi i iihLii. 
WART Rure iml Flihenun'i BhhL. 

'III II I Fi*m. 1 * 1 'f 1 1 biiRlriili _ Tpxjr, 
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Ine -FY*r ■ 1 1 1 1 1 '.*o.ii|: jr'*a M llTi the- PRk m 
UirMMIRP tin . I Ir e l' uni, Ln Uil Itmt- 
■unl -. Our IM L n*:-nrl ir.rnL In- 1 ’. ■ Lll LUI 
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llmnmruhl . Qfa| tt 

.% ll.h Kr^-Tl S-Eia RlRrLrb: I ill Li bet 1 1 1- L.-Vk T 

hibiI ft. r ti". dillr: i.uli iizar ?1n In Di"i' 

In 11 hh«L ilIIi for I £.Sd: ywtT nmml*- 
>h,:i II. -HI. Rb.iz;.I|, .(In iin-ksL. M 'j - 'll 
jrfu I*., ThrpL. CEt. HIT MUh SI. Cln- 
r|nn.,l |. n||jp, 

(ll’AHAyilED ll wIpit — mUI 

prlrre. man'i Pltnf fine; |W*E — -iiE. $1 If, 
*1.5*. LldL«' lilk IniUirv— iLit M.W- 
l.T.ifl, CiEalniriiB Ft" Ki ebb r Paw KnlLLlH^ 
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ra^rk, B^liUku. 

WB @UaE J il u iatllKajE * ilnll ir y-iaiLl, 

Fr|-pirEi, Drrfymrp, Witt KiD?rltnrn 

iJTIlSEE-FFSITt A’lCZJtL’Sn L’u. r 111, St. LiGU!3. 

31ft 

t osnur in hour, jit-.i 

3j(^J:LB. B. liElthLEii I'Btili (=r LhalanEly 
mundir-g- !la:iki In .ill -nlanlL||. Mdmpla |iar‘k- 
nEE’ Tret tn|[Ei-|t HJj. CD., lif-p mi. 
Ari-iDriliin. S. V. 

FIICFTU 3 1 r-iia fl J r n mn on i norat'.. lm 
brat-EL IJno of phiiLS DuttlEkM lb Ltd *nHA 

Li/ji.iiflL jirlbflfl, . 3 u I L'l-a ■ L carrlta. Ph n i| far 

ftlitir rlHblni wtr SUB nonw mikcn. 
OUkuiL Phiito JtipHrr Os.. I Hi., ailJSuT 

I I P.I-. r-irr.-d Abb , llmr^lyn, 31, V. 

A i I rf-tC3'!KL-IH Of Jnir nun — -33alclji[ 
171 B rh-lEnr ripsj ninia tnd nnnJltr plalEi. 
-l.rikrrlirt.iril |lRni. Ulf n-'.h truJ domplo 
fPtEi. K Ptlmtr JT S, TVirrit rr Qliln ; 

3HA Blum Be rardrd brouhlEti, ttt. 

XjrTir FrpJ jr-lf. AI L'jh y. X. Y. 

AMAE[3tG KlrUilr HiUr Jifalfr. hn 
lilb pmHEi Jlnjrj wjrt-f InStinLlS'. FatkDL 

IlH. SEllI riil U U 9 r s TiVrtlt 

Itnttrw <Al, ir ;3?l* It tItic F 'li rfc. ftilruipi. 

A ijEiSTTB- Clctcr Itarem3«[ lm...|iMm 
ma.Ln nri-rf jriu ■ rnnul a In pan. Dltl^E 

PE-lltn Ulr prpIU. ilEfiioiul tnrreiiCnp t-.try- 
1 T|il-t 4. BEj'-lllfliiu Ei-TTlEuor HCi-rri! StB ti- Ig, 

frBfl. U. 30trul Coiiwit. Trlliuno llldf. . 
Frd York, y. Y. 

Q UN 17 ] ,VE C-.I.I j . '-j ! g .i- !Li r*. a r j 1 i.-t ran 
]iul im guira BBlndu^F. ij-BirtnlEti] to thvae 
iHTlI-'tl I. 1 . 1 CC j-.illlLE. Kl'lJlLillllfl .-Iruis-i 
Frw aa-npks Wrjit l.■pfn> , . Mtullk tklior 
£11 . 4ns-u 3 r«h Lllarti nhlriJD. 

AQKPTTS n-n-hBn miking money with. 
flf luiu blCi-hun aiiOrlal Llp|. i-Sjan i - .-pi| ]n 
all lpmrs. ijle fixnlrj-r nw-Flhlr, Wrt. 1 * ru- 
dif hr ikulb. r 1 . kc »4 Fiiti-r Cd . HU 

Urtia rin-B j-. SlEaf Tbit 

ABLiTj 7 - 1 - ■ u ' ■ unk-AUBr — «ITn-dfrriJl v r] h ■ 
BdLMn. Ariar-M. 3* But Mth. h~. Y. 

Sia PjuflE fiLLflhu |iu r ediiJ lirn kiLtri 
OB linn H-lcAiin. wLlfyiut ESIlDTltu r. Hmiii- 
I' r?- l-^fDll'Jr If J. is T Wiv.L V a.sil Inrun 

i'lll'llf']. 

KULSEJJur.I.N Auramiilt ]Le(rL F rruLlTir 
M*:hllir?. ]3nrp U Eha rt.nl. trnali «FDr nub^ 
llihtd an Ibid 7n I'.rruui buU-Jlul iLrtr- r- 
tratliiri, hy bfnjmr and rut* ir 1 - u. 

Ml .--■y--- | r E uLll. r 11 L Of brOJMlii-tbay rtlTlEVr- 

OLluu By|LrniB, th'lF ■ ■ I T J r | . | L mj lu.Lln-p 
r-T rhfl ILUdEHE Lira rlLr Lai [ tnnlnKr. (Jtl 
P'na 1-31 LniftllJlIieii Cl 01 h. Hrnt II 

O. D. Fit f 1 1 1 L i n b ra prlr? If md full 
a-nmint nr nnsljio unca d<l Itbet. pnrmlar 
SlE-ttiiblin Ftpi?.. ]Enrirs EFJ, EM II. h3ii- 
Isrl'j El., Cbbiji-i, 111 . 


AdEMTB: till ric Inc «no an pvh«-ktT 

prat Bi:lur<. Etimpk EtelE -n-lEtl V«JE nunc 

iiul nijilrr-uj, yr.r, SI.1UI||: nc ibjE'.U SSmllllBD 
ohEdid. otiEEli -fobi. n*w nbn IlorL 'iif* 
H>|, Uwls 3, SW DldUas. ftE., BhMlIlLd, 
n. y. 


ItlS Muury aNd lOBL lilltl. YiEfy Cre.-eT 

buys jald InlLlalt far rtls i"Id Yum -rha-rt* 
}l .III ; maYa JL. IS. Tin Otili-ro ilsEly tAEg. 
fYrLio ror poctLaulocs mJ rr.'v sampirF- 
An>rrlri-n Mnnaisrpm Co. Tnul. id. >Ia(r 
CU-Angr, N. x 

MAX |pg psrh Erm L-j jUtUi nuhi |i!.flj. 

rfflwErgf. YaLhrnrm llitirrii bail, 

luLrrora, chonilEllon; hy nory liMh'd. >':■ 
r:.|il!:il -eg 1 l|iitIl-u--b rriiuirriL Pliiiulu plEIL 
Dr mir.uftr|iirLni FI hnan? irarli jmu In Ulf 
muuF 1 noLklBg" busIct-ES CHjrnc fuml '-htri, 
|i„rllrulut 1 ami [irtulC. dun JkLlI 
Cn , .Iva, H JirnLiir, lei. 


RKB.iTYfir OpparLunlEy; kiehi nr id-jit 
Uan. IIiilI'I inntLniiillT PRyluii lumnr'i in 
your wn niniO. HOUflEbOllL SndUStEill, 
hruihtd. broami. mnns. duiten. Hli i»rt- 

s-nkri! Xnr rj E 1. 1 11 r , alt nAL pTlrvI, hO -dlA- 

l' . to brahor wlib. Moke os hlsli as TbiU 
lira r^u|. anil nrar W|-|tu tulay fVSni ftrtp 
PbkIlb.it El:. Y d Carp.. IL But Hth fit.. 
kVw Vrn-k- 


HIBH'QRADC firtLESMEN ‘WAKTEft 


BABTf IIMd ItoLwten nmr u4 3: in id. 
Your fr Ini'i.... NlaLlTcs. nolyhbnra nlU hug 
m -. 1 . Iil flnc-aunt I " n-H- 1 1 : l!i:n Fa-mnu 

ATlISt Lin? Of -UtTTl Fl^i-.-B Ilm-flnR raafc 
LHcalniced nElti stniltr'i nitio end mEiiakt. 
t its ra» more thin urillsatY tard,. ]flr 
rok rauiinl ealiina paid In aitvmrt, fn 1 1 n l fc 1 r 

rain iionu-ks. rtr Wrtk fur traiinlH-i mt- 
111 fcoE ond nnHiloivllol liIes i-lons. 1'ra- 
CAII Liirii.. I.ii-J-I Ulll-C, IliL ,i[ T-'iy. 

C*|l3iCL 

1 YA MT U El RaleAmOA rrlll'n- -ill iiui-llahka^ 

|Enrp In Bjriim utSbtj (Ur Mini I nuMjl -Eui.-Ti- 
Inin. an tan- ■ 1 1 -li inn basis. ur-n.j sun nir- 
1 1 ■ ijl iTjp. (kc» KanlEibut Mfp. Oft. 35ld 

FrfckJuri AiO.. Clp-iulani.f, LB 

llODd A YEAR OgpoTlUBlcy tklllufl- an 
m i-r--l ib - uuil liaaSkx. I li vir " ”.L Bi|ii|a| nil 

Ai|tartklnir IMhjJks'' rralu ImIlm uLas 
nnnt-il . Idlnlsium Inrer-rmi-M nr SH r i to- 

■ 1 1 1 1 9, ■.- J M 1.1 . I ii_i i l J I j ' 1 - I ilu-ra I FT - 1 11 L rri'iTT 

Hlim-arLtr T>Ii*1iit Oil. 3i-li N. IfEtndan 

Axa, ChlEit* 

flJ.T H l3HM.ttKr rtifiarL|»!npi iharmarDEters, 
nrsL'Mlj. lotfi 1 mi '-lie j. r-i E-n n ' I h r s . ObTlaliuka 

I krili. FulL yiiic-ln liur f±.Uft TCaSunilril, 

3'n aMntair. ^*|| ly^n '“Tiiny Ut'Iee ranr 
k'l nniy, Ibax i?. Ciri-lJ'U. J. 

liArfK JSEnnnj- miijrr <1a T r fltphl llh BEHICy 
BnlllnjT inrn's AIL EViyil JilllLs. TofBXktj, 
CKtreiUEB. Iil-Iow 13-1. a 1 . I 1 as-. J .1111 $1 1-1 

rc.il F-l lt.b unli-r. HuanllfuL n4tfrtb|(k MST 
In anil. Hiiirnplia Mill III. f-]tfs halll J’rED. 
Li-rSIf ■rxnrrltnr'ft AIL Wml ClalhES. Jjii-ia. 
n. HFf It raeJniy, Mss- Y:rk ____ 

SO Gaud. U'p fwl'-iv in rnll this telllnc. 
?'tr, must Ehf ^Irts.. Tits. L'pduru eoe. }lr- 
iltrr. achtr ntamlLLti. BoHElUTa Ihhppt- 

ful t'.'lr uUOtuliLru luakra IlSu in-uira tar L 1 ! 

S'nih bin Fr*n alilrt niria- FlnESC kd ' 

ns ftir, ki'riit today. Ihpt. Lt, Jbi.e- 
t-I.IT. 1337 Itr.viilU'iiL. TTeir TurY 

lYUKIJl'fi Urasttsf I'HIlTif krtlrU, J| 11 ( 
mil ! Ch*r Li LuJUbm hbjIlI:..- La buy n '-'i. 

r'-, i-m slirlmy ILi .- r..- i.Imi,.. s'liinuID 
1'urilijE till.. KEhUB RL r Qlrkgft 

s.LLKWLE.n;— M tir iTJdc scJmuliiLjr. ]tE:iu- 
EbSuJ [nn 1 1 1 r jjttEimnJitla 11 f-Eft LanE fur- 
lilBllnl Iren Lu ianrliaiiLB. flu, rviin|ol-l-L|OIS 
in nli (r*. Yile, iBrlbmar. SKT UrokJiLLy, 
7 . 1 a. A lira-, 

IA'LkY l'p-jr tt Elia mutls- ncEils in en-i 
itlaiir PiiB.lpr, Thb KtniJkll bluL, IlfLi- niJu- 
uLt. R (-lulls fF.fib. EEC iinini. 1 1 1 t.I |ur- 

I I b-l if- 1E7 II kbit. KrnilalE Sr.ilnr Eomiiny. 
EBriiL. .1, Ek-rkr Iry, CsElt. 


HEOpItD 1-inuk iiif: nml||i siEtlSfiE Slim:l 
nmipSuE rurw liuiLntSS dl ImuLatur. I.uwribf . 
Inu-UEll feoturtk. Ilrla.1 Irre liny n-. gj[h| — 
TrUOJt OltL-D. CuCSd Ib> lima in. idrp-rof. -O IJ L ' 
IIL f ci v. fii-nkn.1 L'rrni llllli. SU T. Eilt 
_L3kn, ChlruEft 

£l k Til £.3 11ul.lv: blpPCSE SOlLlna- l: nr nr 
TbOO'b S.- 1 IE 1 . M -v 1 1 |im*pnt till rundlrj-ns. 
Aiiib ElnE Fdluts at IIL. 9.1, JM Ed. f I El 41. 
IIPBi- ALm- ndnnnats. tllrhe-N. (ApCMIa 
and han 1 Milti. DlectiiL mmihIjuIbw ™m 
in 0.1 1 ku. -ft [.I ‘.'m.l Inn UR. |-' L ,M [ li [. 
r: : !■’ and lelllng ftiiiorlkiirr "Hin " 

Fliilar, Ini. I lujU S!4. iit'u.l yDjLEli fi-^iUL-JIaj 
An?. , ChlrkEft 


1UD LYKHKLY Bjs;p ! FtULng kiukelni 
Lalur Alt v ml t dinK 33l.H1. 

Iiriilll. HIurIi r.intu Kill!?. 'ftjorr>ltl. CriT- 
nuti f-lH.Bft li n lea LkllEdtil bciiiple Mlt 
I . 1 1 r 1 1 Lti T r 1 . o_: *.: t'lTi-. LYLlSIauiB I L I M l 

klU JtmciiJu'kjr. I>rpt. LVjl-:i 1 . N mb- V- [U. 

CIjDTHINO Aklaimis— Stl I irscl fiillc. 
Limcii j'lt-.-i . u.B'b* bp nriSurt, f I 3 . f-l. h'tiib, 
mtsshxs fS.nii In BdLanrt- Hub tco roits 
anno Fries ond tn-: uIsjJibl . lUitr-r 3Erp. 
I'n, TErari?. flu,, UppE. 

|Pt WEEKLY— HUT. AeILIiie- men's, madu 
en-nrHi(r pulls nl Ski hi, ilu||i| u iirrnia- 

nuivl jr.S rEdtlt liUSlWSi TTlIh ailP EU-insu- 

tEtd rlaLhex. Sw lellinE nitlbaiL FxrL «r 

full 1 |m- r.lfcrr: I rimmlBB Jrm. uml bniliiH. 

nil iult ufTEr to hnlnoen. Frw auLlIt, 

"fell F iiirLir. Tal lorliir Auron. t LI I no S 5 . 

□ KT eorettbl'ni (iirU rvp,lli sn||p. Aui-a 
itkL 01 -,-zi a II.Ui. Vrl.it iKday. i.'Dlaraun? 

H.liiin |i f ny , IF? Ylulftea. IliWk. 

iIhSi'iIJ dtEkilf nmnci nikn-. KitIhfLt? 
iHralUrt In TlTcbOn. 3tu II Iin--1H IUIlMTpJ' 
blit J-I.TiJL. 1 ‘t: n u □ i¥‘ n I IiimL urul SbftpE ftol- 

fiiiXif It pmldtirl Amtrbii's lirxtst autp 

| Miirgil |rm CtrE part jrUl at.. till ICS Fin 

ruonsy. You Aula SI^-iL i'ambimf. TiriiL.- 

A, Fact I.lhiiI ij'Ai Ii 1 . FliirblJ. 

CFNII Sn.r 'p order ■ I n 1 1 v mein.? jLUb rrrHfr- 

ly Bin our jtuliLre J maitV 1'Ltl BklDJi nr-j 
nullnn deits. FfrU klc. Riliie b-ihuuLiUa-*, 
UcpB. 111J, all HadLESM, ilhbraia. 

WA51TED OeoeSy salttmin. xcJLh nsr. la 

- 1 1 r j c 1 1 for l.irpu -Ohla manuFitfluitr 

rirst chH Jab. Fvr-Fj-tui . 1 Y 1 .. 3 It! F’jt ■ 

Fyltp ItuLliJlng. fi-jvl 11 . UhlD. 

CfEV And lEBlmlX dlfiY-rnr-E— Ful irjllnp 
Fc- 1 LV: hiOnehlZidllt Oft kllriEtlct ryii|iil rr 

riTdF ll'l'r ni:r:iiilj|iii Fat XOb and d<dl- 
trs. AslctrLLrpd by ruflu ITo- rialtol eo- 
-:imI ml. Oiiibip tr«. World's I'raibirts. 
Illsti.s. 1 . ]iV; l I . id il Ctn iril . m^nerj. lml. 

SLiR-KV-TrOLHI^G Rctimt P-tItehL Non- 
nriintLIn, Etryry-'t. Insert prrpici bmn-ei- 
ibblb plktesr Fit LdPiCS . ElTLXtS. tfrrlH- 
rFlZd. riihuciL-r.. liiLvliin Ili . iilltY XUlflU 
lln-nrl-? f.‘i3i un al^fit! FmC LrLlL! M ill t" . 

JC-1-i. U'lnlhrDp lfldtr.. ]E :strc :. 

|L[IJ i‘n pScInp iwjj Hhlrti, ] lurL.-i V. 
Undcnrmr Afso l,uiniiar|urHHis flmkiili- 
Inp rrre oITtri itln nrdws. fkura man iin.n 
34u OiveijLiir-y li«cili.«! Vo itMh »u and 
FiihnlT crriu[ilffLn bmiuiiIu ui|iiF|iii'ienr Frte. 
TYWte Tfldir. Efrni. suil, Alb«n dlilEla, 
Hb-J- e-irLh Aep.. Yor k 

BELL LbW llutlrtsj finis jLf.J'i. Sah£ 
ana inrlvdfil. Ttinak eobHk Erg tcnimLs-i 
sloni. CUnmilfle diiLflt fret-. U. ft, fhisIttiB 
l‘:inl f*n.. 3-13 Virlek HLI 1 iDTi. Ncv Y glt- 

H ALEfilM EH Cfno llUd'frtll pHEenL prellt 
pelJIftc run nvrv- I'sri-uleil LTCitClr Ukl.tr 
huilPT, Sr* 1 T-art Eflilsut llhft Jiffy pl*o- 
irl-i niifir onT. Il-iy rl iVirk k .|.iI.[-:jl Ijl-Itu II. 

JljscT L'lil nyr nrvirFnx ruin outfit Ir. imf 
I->-Fk-L. 31 ike rlillr eipensns^ Sell 1o 

iLort-s. E'ltTulir rtavors: u-illn furnt.lird. 
JE i-J In e[ COPfl.. J 1 r:": . I T : L _ llo-IrratL. IJ. 

AUEM.T CrE.-.rilHT* far Koderlt?. tho 
m y. irul lirLftllikL lOrEklLb:- StilFinU B :3:lrr. 
irnk |V, 1 : 1 . 1 L 111 mid. Tauki, | l ;■ i- - c y - 
dlabirs. tiiELnr In- j.t*. illkfiti. I'Tmlliit*. 
■Liieliv. idee ueltft uu Ln Juno I’dsuIae 3lr- 
.'lu-.ii - Fluid flnliler P^ulurti fcft. lilt 
■^P. Wchctll. IJkkMEft 

HALlIkAjUf.' — 1 1 1 r (’DEHnlulari dnLlv. e V'i 
niCRtiUKi I'l't-. Sell c-r erj u-here. (lutAi 
Brio. rn.-.-l:, .|30 Tjz.-ii |L Th-a ifnlnra, l.iiro 

""TlA'i’Lr'Sn-L T-.-rrlL :ry, ahtmLln- 

mil 1 ten celllni Isur prhM ciunrriHd LLita 
■nr Pdri-sniera, biuleri. prl IK. irr ..iMir-ry., 

■ILrh srasbors. tit., la lunrti i-:oais. r«a- 
LaJiiS. barbecues. pomlirLth ihom, ..n *i>j 

leruiB. fill I h'l'ni C 1 1 1 rhL . Write ]t. 1Y. 

iihaflfr, *krr AylulOkLl# XlurLori, Im.. 
^DrlnEdtldl. Chla. 


UlsrilllUITlrtHM. SUitrsimn. uumdft IijS 
emit eftttrBt Low Hi Ire J fupJ oibE drink nit' 
or, (Utcenc-J, xumliCrssd. Boiu|il«a aL 
MihulnsB In 7 1 - rrl inry npun, llaeen Mlsar 
Oft. ML I" Jill. Minn. 


B1Q ntsuind (or- Til f*«rry, L'likiq- 
punna. CijstL. elu. . la stlkl nrlrlr remi: ona 
hr Irk mokes one PAllon Julie: It-tullEY in lea 
c-Aulil bliuil Eh CinirLi; piirixjtaenl nnuiu Ink 
LndusLry 1 - 1 -iry bnuir, li --fl- :il - - 1 1 nr r Ib urn- 
titT. dmr slate TirM[Mi.-L JiiUTI' urolH fra 
dliLrlbuiurs — yjlesinesL Y. B. Cu. r redo. 

A-3'Jj, !.'] .1 - -Ilk Mt. . flia Fr .mrlirn, rj B LI If . 

BAIpKfiHKN And ■fllilllei HiAJUg-Crj wilI- 
E'l flu ilbsLyLi'U! lira nf Jl-.T- auifn aoetssarjT 
(hmBPxjLyj t.ii- bMil'..: new. reo eoinpHi. 
Ihm L-MlETI ISSJDFi fill'll. IiletUlfiCkLlllfl^ 
llexlstcy BtrrJro, lue., Ikb-ij K. T. 
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ELALERMI3B TTEt-ntrultUa I'laflii Jtntni' I 
-Inline nrv, palFnlnk li#lLi. |LUSEnE* 4 hE£ I 
r.ii-llii- I Jli.u- lirn-.ws nr: ■It, 

i^lfntiwlwf. s-nDi-iru Jh-iuiwn. h»r|*. _idh 
IU *i I ■ I -ii|i|inrl I " r ■ I khI p'Til linirYi. h-jin- 
] il M , *£ TS Terfeit p|aill>- trq hIpiiiIi r jprn- 
li'mm. 3I.T3. 1)l [ r ni,ml nld meiiwn, 

!SaHpna , Eflt 'kirinO. TVrllt VMWiid Co. 

[■a |1, i- | i--r Wlmr-ln 

fOMTXTTTE Line or WlrilPfi Ke* (era- 
L'r. [Llu?Lt*i*il etiti. ■Si.ir.nl-- 1- nr free. 
Tl-pe* I'rliiLlcx' h.'O . . 514 - S4h A-^0 i Mil In - 

nr 111 . Minn. i 

UK' WEEKLY Hu* ! PtlJl=.E xinaidlli: 
iFh ill iracd t riTTlf JluiLs 1-1 fu *-'• 
Triad. Mnj!t THUS fOalCS. THX'ClLl. Oct-I- 
(4411 I1R.HJ. l'niin. LilliirEd. hnlllbJl lull 
fn: |i r r-:» ir-T 4 eSulHI In ■ Will luma flTvrs.. 
JTB BfTI KlWl T. UfPL VH-33. jf «B Yflefc. 

All PILICTJCaIi Win 40 jLeH'jre JfaTT» 
l.:i'mr in'L Kipriur Ulil ]HEE*1JA lat-dniE. Gnp 

farmer nfLIes ho “Mid n'd port “Hfc lid? 

IrdnriExU -n fnr $130, it hr n I u I il imL pju|il I- 
eue IL Npihlne tinerlmeAlsl The* h3»it 
hitf all limn pul In (ail mil imn.rr. prat! h i! 
fiend I oil it far l eiw(f of our lluawt ftrr 

D'hrir. rn I - ! yrt rr: :lr In pub Bhne lilrai In- 
Id «4Mlim let TiruP ir#h IldMfll. Ply POn ■ 
"■in will 33 rends and 4he nu-laE? when h-s 

lirn:lr hi: 1 1 Eh intligip I ■ i ; ■ i i r llni ill i: 5 

rmci. Hoorn 203. 203 E Orurfai fit.. UhL- 

riM, III. 
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GM MEN WiHiei fiim.lv, M.iruul'ln «rn- 
pl-iYir-riiL Tar veu. If a nil Oirl jlielllt OIL 

i 1 1 1 n r hr’:! k-iu rm makp Eniilny nielli! hid 
Inmmiwl fin Uotedon. 1.1 iu In nr r Lien' 

l.lIrMaLatJr- lilted uUUiHJtt< fire- dfar'3 
ih-rli-p.. Hate jirin 15. 10 rjih. V ’ ' i hi U k X 

imer facty THrrrrfl >ir-! $2 III! (in' an Ili'i- 

prontd, Firs- UriErtoE to »<irt rail nl orvs In 
rLraily prujll ihlr tinpliM n till . CbsSi Ie'l ln« 
tCTH'lliri flinvl-lini ImpriTTFik Fin Hr- 

ir'tnr ci.Tmir?,lli.in. 42S-A Kqullihlf IS I Ay- , 

IL.Iilinore. LIO. 

(If V ]ni;ii I i 1 1 - 1 in l~tr I f r F . 11V 

fIitI lira Ivnl’Mn! ptmthlnK. Biwrlrnn- 
iiiiIic-fvsjbh rr-lcrj] fun- f'K'I Co., .\I3U; 

lrchrr.. ( ~h I r ■ cr . _ 

ttTOf WnrnrlM jhoul nnnpyl VlrriTi l 
■j iin-Jr rful oni-jminliT In Mho lid n™m i 

■ lay .il tcy 1 1 ■ j 9 miirppanl jeIpp Nil nn-Uril 
nr nipnrlfnrn r--“ i ■ ■ j it . LYrLli.’ LlhLOO 1 1 1 

'IHlIlr. illliOTt 111 Hr. HIM Skninmlh, TSn- 

rlnnaLI. O . |b 

.HSENYk • • 3Cii-f--_. pi-iti in'L ran™* rertoirr 
vrlll Ini 1 l-L *1111 m F Lr ■ I ly rrp T 1 ( liiiiLlir: -. H fTi J 
in liy Er-T f.iv L-p I - p I x-’ I rl il ."-J Ell F . Tim fi ■ ■ ■ 

CbmpiiiFi I3i Spirit ILMe. . ItorferikTh pi, T. 


EDUCATIONAL AND I NSTN UCf 1 DN 


PI[C>Tf1-FLAV TAIhlnR p-lrtnm *rrl mijrj- 
7.1m' ihiEbM vtinlrd kr kiIiIhl iltrtlin- 
nirrE xml M|iyrlRhL fi'Tl nil Ctllllllilihin. 
L'-((|hl |(hpl| llpET, IknhlH E rn? . 1 iiI'it-iE 

fi'-rniTla CtnnE-inv. 4315 v|rytr |i|i!a . Wr'.lrrn 

tinl Hlmii Tim. Foaviwnil. Calir 

Li. fi. ULiirrnnrnl ilndj Jtfif fllLl- 
*110 micih. lltfi— pniir-n. IS 1 a sn l'«l;a 

sOmhlET Ti'iCim. JlIrK Ir'lrj. Cnhlinon 
■ .■■Jltin UlllilkJ' ■ ndlrlttlE. EiptfltSv* UIU- 
Illy nnnwhfipxry 21 •-••:.-ln •: IVrE 1 . Fnlfc 

narllOtalATS rn I |l4l |irrl(in-. ( rp n WrUn 

todi? iurt. franklin ImlNuto. Port. A 5.. 

Hartieiltr. h~. V. 

W.lNTLU. llr-i-m-dDirii, LH- In, (jaaltfr 
Trir ■- 1 3 1j I irnrriirociiL Jii'm. fialxry lini , 
Till J’J.L'i mnnLh. S'ev I In' , rnn ml ruvrl- 
tntt rmnlnd. Pild nratloni. LTmmrr- 
oiiurulnii. Thrii-indx ini-i-r-liii r-l ytarly. 
0* r 1 1 Ounn-.( InjtlLull, SOi . tU. ImbLl. 
llr- , Immpfl Ixlrl*. 


I I. fi. fllJVJCUVM KK"T WnnLp mm. il ,fUO- 

IL.Vnn ui up aL 'ii'i. ILillirpj iMlt rl*rk 
4uiiitnj.i1i« I- 1 1 ii I r: e. LvL our expeh ircnMT 

impminml pumlnrrl ni4|iiH - 1 1 Lj Eixr I 111 a 
.vnd .. | - 1 1 njrxl nirrlEir. pnil nPIrp., rup.Emnp, 
IncrTJii] rtvinua. and Mhor hEanrhM. WrilE- 
linLaj flip fm* MMlkiaL Jldj'l. U. tlliHUI 
Srh.K.1 flnrhnlar, N. V. 

Tfi-E RlltSCtUl] In F3KUDM- fidlO ElllMhCO 
IlmEh Tlhr niil'kraL «iy* nr mirfcSni all 
[■FAjIhHOp. InECFUrELiHlA f.z <lrLILIn.j yOOPMlf 
lo bo rnn« Tishl ^Ith llfuivr. Ciranr-tLit. irt 
plirpllrllj hpdll. Ju?E Ytritn x |KnLal llijf 
' H’F'jrivuip Eli FEiubti.''' Fiv ri' iiian *1 *1 
iivd rnriiaF- I'pipnlar M«hinloj I'mi, 

.»!■ i: Ill'll rl,. ^1 , I ‘h ira.Fr . Ill 

IIFIUIMIK A lindi'iPt indvittrt. Pin 
Prr-(l.lJ«l 1 1.jf E4 -il Efl ; dPindOTlUL OppinunllJ 

f ir hie naj - ir ph mu. Epp|ly oxptp-nd Elf 

mall, kii wfellt Hu I tarn, EH. IfLn, 

'■ r n t Ft dfLalLi. AmEElsan Landiripp 
HrhdF-l, M .1 Flymnub a:3(., Dei Moines. 

Inprr 


TEAF Cueu-l+ln Joh. DlU’l Eh arrplll 50 
I IV-M? Il O' llh bhip IlieLTia-! loop In : I Mi 
thr Mir « 1 1 1 1 1 1 '!■ of Fopuljr Mwhioloi fen- 
™ie llandinxifi xnn ran easily inakE lT-1 
Phlilpa uf uLlLhy anil liExnLy Tinplnr Fr in 
"rdl'^rp p|»pi t-n ^-irderi pi- • l"n <■ Thli 
>jik4i >tllE ho lent for n:.lv 91)-- plnp poalpfa 
n. 15, ^ena tpjt «der ih-Iit tj PTMiliT 

My-riipslra 3 r i □ I ■ . Elieim h I 2110 I,. ChEtnrhc 
SI.- aillriED. III. 


EHOHT BTfl Rl EH 


SIICHIT Eewlei nvlaed. LicpoirrLLitn iqJ 

markpLpil [ppUlh IPpf Ffnirh Spnlrp, 

iki M'lli. HatriihuH, Fwiii. 

ILKFOltll Tru iubmlt Ehat raattnperh.i ; 
fj 04 AOfveLdp |inir<ppahiiTul ir| |l p-lll all h |HiLa 
flip tl a ifm'j'an'l a , rr*. Mart-eLIni jue- 
Efpi'keia. Rend MPh imL aiamoa Fur OEiurn. 
.L'I'Jcv-h T!'! Ii ■ - 1::! A h* n.ix k Llii, s=r. It. 
dWh faliraatila 

MAMTSl'RlFTR. All blllih. fdLual hv 
1x14 AiUklvp prnlh'pp. irixl . (2 x Llni. ..an j 

™ilp. HdlinrSai Aid ]|oi 110*. Sib 1'e- 
■jpi. frlironii. 


YYPEW RiT E as ana SUfPrLIi:* 


jllllh-Lll'n AnlmuElp rlMmp Infcfr HIM- 

hoo ]|f? lorraanpi) n 4 n than IMlP tllHI. 
riaix 4'Euir, Attioofi nnr iTifimLIer. 31.73 
prop* hi. as 4 non teed. Blip ptidu. Dir-- 

rrilnjl ra Ete aelllnt I'l*n. llnrmpr TTif-S- 
urti Ci'Lii'jny, I Ml-.di.m. Mao VrancLiro, 

P 'allf'irTila ^ 

na:sr TriK-ITTHeP FlUtmnp. 13 e. T>lm. 
Utllttp. 13 In *12. eluxranlrphd ejUtalna 

Irf*: Tir-^pprUer Wif ti, A4li- Pfcla. 

I l I- 1 ■,(. II I ■ IIS — P. :i e| innnrd "PIT’ 5". I 

up- Caiainj: fret. JSorlhAe'itni Yype- 

U r -kr rA.-ln fipb, I1L N. I' J MII JPIU An.. 
ChJrafj. 


ADDING H AC H I NEH 


KY1W 34 i.a Aijtiynatre Addlna Morhln*. 
Tulle CJibiinln-] Oxotn Mfil-ll, llrilty- 

T.»*J Aiooot, Tfilmao. 


P Bl NTI NC . MUinc HAPHINf. AND 
MIMEOGRAPHING 


r.MN A-mwe-m'K HlAa'i Voifleri. 
1(1.73; SWn_« 10 lOH iEIDl HiWi 333* ftf 
'-Ifoulari. 17.3*. Hamplei. Oao-fTTlBl. 
11 app Ijjpinlini-x! Ta . 

SE’Ein Ale— 13» JSufinraa enselnpEX 31.HL 
Eluumearifitr Time. 1370 Ftrcinia. CIb» 
-l--.il 


I'YR Plieed 7. 33* k-piv In pprlnp 

Jobi .ijlJiit HhlrLi. Tie.. C rnlEruopj. llo 
F hr- IVnEkpii irLp, LuiLltt.li.'. krH, tie. I f ! 
il'-e to* a inpireiirae numt fane, h*tnrri<- 
■Ut iiluee ad urderi in-J Ttpriti. EHi 
r a .■ h. rniiiiiiLmhinp anil Iwniiiitf. Vf J I IP P*fd. 

4*. iJnnkr-r. HffT lEin(D«iir» ^e ** 1 1 'T( 
F.lLfiflllEN -At lull! Kbit flnCnF" mIIp 
pm Oi board i (’■ rryo r.ero I if 1 1 i - - v. I . ! wlbli 
Joy — pporptrUE' h*ek aeaLo. Fr*fLH «im- 
inpoi. fiamplei fiet. J’brLian >'EVPLijr. 1137 
Jarkpia Dllil. ffc lrxdn. 

VfUTfIMSnf 17L OpporLimLIy. TYenlr *1- 
labp Rt day tail lie nmol. EX|Jrt luj^ac b n - 
■neredPiT. ILma nEOtOtLlod It tWk Ann 
win In rlEldj. «r.p Lev STJ03 it dojlh. Jim 
lf|h'tra*.t. Tin] nzikd |> fnr carli Inrnhvr 
Jtttiml. Chi lilmva, of YkraL'nlx. ■ nL in "il 
line .fjv. Njllrrngl A 111 eipOleLf. IdTCD 

iwihhpe, ewiwfirid. iiiinohk 

fUUNMBJt— WandrrfAl iHleilne. in'* 
■mnmipiinn ipihf dally. Pells all iterrhanlh. 
]fnek« ouidc free. *VIDf*t Oo.. Ibtni. ;1TS. 
3IFID niadyp Aia , ChEratu 

DL'SI Ykmk fiditlwieiT. IiidhI Line. IiLeO- 
r-l nualJtv. Ml'kEhi ilPltrtTF. L-LrzeiL "iin 
■ lllllfffek. IJliural hatiupns, ItU e^yrliiliLEil 
NIEI aLUty Jiinlnesi. ekPeTlOltoe unneoE-eary. 
1 1 1 ... i n ir 1 1 . 1 nr and .nil M> ftoe. Jliilil LIhiiI 
I'repf,, mi: fid. hibuhoil. Dtp i £in, itu- 

JOdO 

PksvV es*irtr. nerr faarluailnE win- 

•'••nl | iv |y I EEenO. l.rfibl. HarllhiR. II rr - 
OhlTIa tlffj'ihrne llUy, [“-■Iria.il.r nnr.rhla- 
> h 1 1 1 . s i h ■- 1 a lit V|rr, r.LT nlrlilM fiijr e p.v 
SEIL1, Had CxtlniEi! llxmly rTFP al pbtlp 
llnr. H> rn mil whn - r II ,'■ r E ■ -.-r,|.< rap. 

irou — "miri Th. . pnnlbrv fdrillj. dllrlE4 Bdl'l 
fnr SnrsFuiBlIon lEd - a : s i rl r n . l J |.-l on 1he-r 
iiiTI ewnmE>lEa«l. yiTf-Lprkini; S'prtm. 
CnrontOF. R- IlHnoli pirerl. Chlraii, 


LjRH.lT Plhlrllhn I'- - my pxl-ppman! 

eL obuEil frra. Jinr tish nis4oiier tlulldlnn 

S impilrns Oir i»#FhantJ. ]1*H 5 L Prl0lpil 
Co, , llm vl. PM. am |ta. WsHli. di fe- UEi. 

ALL ^reprkointa Wrl V parted noli, ai- 
Plflhvi e<r. >ltady imeals. A Rn hu pplye-l 
jeaaJlM UHsJnea. Bctth<ln iTmlurL-, J>*- 
M llh ami Ikmaih-at llThnklyn ~N V 

DA1> lielrt Btfvlw fialeiroEsi. PeU ieyi« 
k* TLiirarti. >‘tw uelbSml plar.j IthrcxL 
ttiEiw lialrviv ; Pin ■ »wni|a. Df’'IUtf>’l Cnrl 
I'ipv Nil Inna I 'r, II- s, r , , i >.|i|Uil.‘ j -. 
Bkdr., vTRaAlnalpn. If C. 

MKT 7b Pr SI IkaSEurlai leilh tninnli !n flnp 
or abpptlal tb !|xrxkPP- ^xvacpEl tr|re?. 
Mlrhman llxLltry Cn 141. iMuS, ^| |nn. 

'.v>; Mini id hear ftsim full and pin CFiiiei 

mm uho tan ■•■I! ennplaLn J L in id hnainiaa 
prlMLnE. i'(nf nf fireii fn lyyjniry 7hmj- 
' in* nf LITE EUtl. Full rwhti ii 1 2d Phil 
CeOErWSl re Liles plain. fhiEde frrr. Atl- 
TtadM, 11* K ind RA t Bta-lfnrH. 1H. 

VKW SbKlfelLy — Prill ETrcy hbiknri- an. I 

f hiFr.-' lima I mil. Tom *U "HE* dklll (MV 
- m o-teniy. Faver oleared IEBM In LTirw 
nionlhs. ivrlre. F. F- Anuaeonj, Pml- 
denL. LupL. Pk3. Mnlrlo. A In 
*75. W WEEKLY fah ■ FuLtmi'tii.ILI-ixlh- 
uLiri : siiilkl jli'Mln: «|ipblLbliliy. uniKtlrif 

new sire paith £uarapin>4 10, *00 mil... 

1 1 II pinllls, ■ I [' a i r ppp»lr T B ryilrtxnA leirE- 
Lm-y is fartrry dLilrUnlor, WrMa to Eoon- 
any fluOOtr TTadum C*., 3td Dutlibardi, 
_Ebaylnn. Bev|n-. 

FryCJIllD.lTSI) Balesdiaii •• Jlir-S "pLri.--- 
He Inn' avtr fuiCnrad. Ycmlbud maelilxvai — 
all hlfula. Tdxhrt an high as |2S IIP op flnj-lp 
urdcr. 3 Le|k-xX tp^ni lirlma. ]beai|l |Eljl 
rnlnnr d taljlsag ttm. LlOb MJa.. StpL l> 

log W. Kris. Chlraaix 

EKWj T-gETUli rolftf fUAthtueo punrh- 
hoiTds, tnvdliKf BathJnw. nrudures ejuLofcrr 
nrdEES. Pig tCHlirbEliLena. Frre «jldt. I.!n- 
ndn M*1'a. rin Sir, sveirt, Chltai*. Ptpt. 

B. BdAMI ahEd 20 Ti-xti 

HA LEPlfEN"— TlfmiEt lr-JStprr !i-nl ftan 
Iwjr 5yn5|T.xji; fiperlepeE .raxPES'i’T. relL- 

inb (kit 1L0.000 x( T Jihclal ili-xlli; *3-1 artl- 
rlnnl; * fl t|rlr ppeekly hes-enis— 313 PL Jtisty. 
K'P JlimUnLl prapOnlOAilA r’riiarirtntrl 

pipn'ly iprmw m=m TedowalF. tH'i.onp dt' 
poshed Insonnro dEf»miietsE. 1’nirmii 
lAillry, I IPv4- Aj 113 LcfHOIl DhlJ. , NOW- 
irt. Tf. J. 

R.HLL Kulliloj-E *170 ■Atrkiy r- r ;■ ! hir.A- 

Od. * jto.lfln punrhbpart flyts annr-UReai 
nnr plup. No- lirnirnniE fa anyone 
Seairxi ■ I.PTlnr fl'JEVT I KAB BllEI, 4iK!0 
TtivEhimml. I'hltiE'i 

■1141 Frtflrl pnSSSnR nup Kr.|d aLEn Itl Itfi 
nn elare- ■a’lr.dmxs, n-!§T .III r-.i'i rh 'F-t 3i'-. 
eTei. CnudldiLEd, »-¥ Ww Tan Unr™. 
Chicatc, 


OE*lNlRTTMTTRB Ookdnoni— lrfua how 
to jLixf bFjllill±f a kUreoEirul InJi irlal ra- 
reit. hralpnkiifi I r, ^pm Llmo and skitii,;i- 
InE until FOIE Uai* lerrlpe of Towreflf and 
nllitba re-iulrt-J totiLnE tmilE ml-not-. t Ir-la 
ami ptxnii. Rand far fatlabla L II • Ir L>r i Inn 
lusik. Wine *2 l>P Uni lasEpilf TJI mrL ra- 
rr-lpl ty prlee an d’ IL. p> anywhere In TT. 
k ImdiiIit Mrthank’E ]erns. JLpo.ii fink. 
Fid K qntarla Hi.. rbLoa^i. 

Ll3AIL?f L'|ir4o-j;pgT|T|rj at bM30 bT Mr 
nerlenc*. Wf suppIj nllhout tiUi east 
■ II n«EIIUF t'lUEprbrlit. Male Inrnts nliUi' 
l.-air.lrx. At r-*r: PtlnLai nt DhrEp. Yryx.s'. 

I"r Auiorg. Utssnirl. 

BEniKEEiB IgBlrElcd fir Fh.alda |wi*l 
TtasILlnns, Ltl- EneLLLulE:, 1 1 I S'i iff, fioter- 
rllla. Muw. 

1 1 (LN“T PrETdra Par anj rbiSl earBSrn pm- 
r.-lr..il Inn w|Ehni|t erelrj our e<1a|nE Pe«. 
CiOnrritvIa CdrewpandtESP* Calient. Wbih- 
Lncian. 1>- C. 


1 non lnrj<]Ki:y.s cir.n n.33 Frw eiTd 
■s:-r. Fr-,- ilrll-in' xi. - ■- !■■ ■■ l\ R S' - I 

it 40 u-Llli hi-1 pfilHEbd - L -iiy. Itiailihavs 

Siwlx’lj e'n l*rr4, A. fOK Pi'Esth KaslaJei 

Ate.. ■Wikaan. IE1. 

]IKe;[V| 1|( 1 1 ■ Hi 1 1 lalterheaifi *:i 19 54. 

fi. 1'iTsons. IIot r-j. I'hfis. W. I. 

KTAT1IYVHR.T rahlOKI, 200 itlCh ahEMt 

4-tT .mil 1141 tnu-lnpr-*, aixi:| will In I il- r-'l 

t-rally orlnred w|ih yrijr name and iddreis. 
atrit uo-lEdijil for Il.Dt. C"i rl EdnuEtt. Oil'S - 
M__if[hhuuiia. 

^t-J*Y noTo-tsslHi ttLoe list — Get H— i:n- 
I'fr ■-■•IciiLrd laiSnES. Lkrut pi in:, seal 
rtrvlra, r'mlrrr la>r:l PhialttnonL, nrw band- 

ini'. YJtpn.'IhlnE for naM nrd»t man — 
M rT>a (bide*, rl rul ir.- sLielnitrer. pubUn* 
lliw.L. t| a .rln>vnl iniallLiniaitil flit bras 
i- him. WnVh-WIn! l r rfp. flirlbyliurE. f'a . 

|.i:TTF(TFrKA|lSI. urriemenlp. HnEelMWf. 
so " r p Ih-iuikivd. HaminrynslII bond. Arren 
Treil. 44 lislsi RL, JLunitlaLr. B. I. 


FOPULAR MECHANICS ADVERTISING SECTION 


4J 


ATTRACTIVE Xlimnirrpu'lifd l>ll*ra. 3U0 
— £¥-iii; imu J.'l.jj]. Field, Kdii ul*n- 

|,i in llii.- !. H li-.rli: -i tp- In ^ 

“LI. l-|KJltCir:„h L»H. UscnHjOfP, MW, 
l.pn?. t;,uu; j.l.tlup, plu- TO*' arc. 

BjUlHriH. I. h y 1 1 ' i'l K. 1 1 1 1 1 1 H I E a , XtlTpDTL 3. T- 
TlLt'.LX, ThonzijDd lhl*e Mlbf ItlrfcfTL 
il.r-j. ].] n'lr.L llaritj SVoir. flGI-kr 

tluJiiihv njH rflan'L ttfelw. 

¥i*i an kj-:ic-:, j-mi kniLi4.+.‘* -. HIi>p7e Land. 

tl.-tai. linyth. I lnHrnpin, FU n-iila, 

LIhiI JELSISKKI* i ‘aril* (]. L\ MlTBJar- 

ilr ill, 7 YinBoul tn APfnUf : Jan a y Ctkf. 

tUI II .Ji-.lri r! iM-iLrnl IdOO hltiwrd J-i J-L 
Bli-fliJtl, 1PM_ -Hi:. lEn-luilrr. M IhlitH'lu. 

m ElNVEljftPUfl, Lninhtlb. tirrlp, 
N! Mil iii*. Inht-ls, TS lip. i aril, Wart. Uai 

337. Ft. Itadljan. ]*. 

I .mu LKitKltlH'-AiiirBind SiB’.,. Hem 
prepaid liMVi^rt. cash rrllfc imltr. ftau- 

pint SpinHwlt ri tn. Miami. J'lrrrl-!:i 

flfi.m-ij ILL VLiLK-hiliHja-i-ij: li "l.'j lA-iccr- 
>11 til:- I. M.'.M.'tJ II. VI I'OTI/n! i|, 3ilnril*I. 

Nullli !iy i, Thii H, ] 1 1 : 1 1 j : i . 

" 2:4 BOSU Lrrltrhri*. »n*alm".”Tilll~ 
Brads. i* r- ■ ■ $i *xth. K : n : ■'! i i I L Frras. 

IrK*1a. X. J 

2M F-ErFlYTS, 1M KnrrltTrrp. fife. ' Aunlt- 

li.t n — P, 1301 Rhjut. Twt. 1 

H-JII JH'HIM^:- l,‘:.: ?■ ‘ ‘ 

Sampim*. Mlfclrr, F'riiilce-. Si flriHh. Pi. 

WE. Print sliEhni-TTr btfifclftl. ritllw* 
(LmuIafs. Pinpler OtFnman-lal Phis, III- 
i±rla. Oh'! u. 


PRINTING OUTFeT! AnO JUPPLIEfl 


pniST 3 " chit (mlr ntib. rEillnnttT. rlmi* 
Ian. aih trl Is-lne. rta. Junior Ihm 
J. Ii jil«nm ?1 ! up, pp«tfT ll 13 ltliiL Till 1 
iilhpr* III it pnifil. EUT mlM ruml'Ord. 
MTlCC for inf ralj.rU ir.l Pull InTi'TIMtlHL 

Ktlitr f'P.. B-Il. MrTli*rn._r>Mfl: 

Pikt'sF.rt PrLni Ina HHiti utd rapidlt*. 
I.Eili 2r stamp. E'tcvW rUtpnpkni, JLIrfc' 

la hit. P a_ 

lirELH An Ke I ii r rlntaiiJ |irr,'- 4hr *1.00. 
Campldt Sn-.t riirl Lnns unly an rrrlL 

HVlia I l°T R. Elhmluav. Kt-PI I.P-n, P'a. 

l*h1NT1S4] DulIUi— F eme*. wnt FnpplJr* 
UTM m:tfM Ira ifirr'L Ulalup ft I t&lilra 
M--ltl I'TT'P. Vprtt, P™. 


GUMMED L AH EL 5 


].ppl TRl?iTi:rt; h.-*.-n», fc-julnn*, aihlf .; 
30e. JItH tTompur- Bui 4!. Hull Ac. 


DUPLICATORS AND D E V 1C EE 


,J R3^^E:i.E.tlC.^lAFH■ , Uprsr,- sltnrll flB- 

Pllralhr $PJ.«'l. "TVhi-rartJ" nidi dUDl I • 
ral if IT. IJP ISmfllri Tnir. PI llthp-rtk Tjfjit- 
■a nLrr fiutply. DtpL fiOL. I'ltlllJIITI'h. 


n U Hi B EH HTiMFE 


urnnETt Ftampt; Ifimc, i'J'lr«.* Of-t 
nJ n, XcLLnian. 2203-1?. IJnniln. Xfhr. 

XaXTB. A-dHr-rxc, 1 ■!■»■ fi.'ip; 2 lliua 
33c. Euitp warks. .■‘iv^cttp. Jtchr. 


Full MEN 


FBKE Viitri ■ dip crlal. Jlurtlpfli Jol 
lar dhAsli.i 1 .‘Ipclri* Inr ly-rrt -Ti 1 anilna all 
mites nr Si1>l:r rrprair tillrtct. 3 [itvt irrrki 
i v T luiwrl'iui daUT chiTLnF Trir- uni 1 tiladf 
Ri ml Tar pjrclrulars. Juhii O. Bo . tic. 

:'IR t id - ! n n il i 1*1 _ ll rrh* I [ rt~ , Tv ■ T~, 

F51 rp: ! Pp«| rrMT hlrttii1i.T Bp* pr. r.-,- 

ir«pr. Mnrohrr. KfaitTrtrt sUallPTi. Mat- 

[iiiii IWal I. Fin rid*. 

LL‘(Hspr Turn! nr -m thf laltw. I Inth lo r 
rar**Ltna i*>.l raitlnatlaiL. flcttd I# ± hh 
r.f 3EIII4M1 * TVnhlPT* VnUMi In inni| lim- 
ing. ] L *Er« J ■: ll 1 1 il L-- k I T a *v:ln|ilvl« maiLpEV 
uP l^k manual art. 310 pietp. I’lMh. Ill 
rlaii>s iittd f 1 0. Te I'ar nrwlman prlr* 
11.30 and imalL imriiinL p" i ■ ct upuc. dt- 
llrtTr I'npnlar hln+anl” rrc**. nmm !!0S, 
300 E Onlarlt 3l., Ilhlrat:, |]L. 


FOU SMOfiflrSi 


R31CIEK F'iiLciT Froth ikrctri ILIvrr CLe- 
rltlln Fret. Pet:?] 11.31 Par 10 r-irki 
C r lt 1 1 Rlttrii. Pasi’ikr 3 Tiii-h:’- TP yni ilin'L 
!Mvd I hr in nlldtSl. *im| >IPlT. hilt lllTrrca 
twj t*rr tmnlcrdL rttu’ii 3 Tiitto. Wt'll yt* 
ensr. 11.33 rirppLTdlr. niteri lttrta Tnlmiii 

l~t.. PiYl TT2. ftAriiilH Tii. Hr. 

TIhsmEC c iKarrttt wttilnvr IlluslTitrd 
rirru'air. 13. T3 poatpald. .tutnnatlC' Clair - 
HCt 3rtf»1llt Mil., LOU Rliicldk.il, H-hlr.r:, 


FJELD DLAEEEG. TELI&LDF'LE A N» 

LI C: II HEC F: P E r. 


111.30 «CV KltPC ai K.XT HIikh-uIjt*. slE 
I ii'V. 1 t, with tirl.i i Ii U Last, -tit* *t]rf[L«l 
III' li| ||[3^."4, lu I' ■ i , m Ii ni- ni|irfl, la ■ ii - 

mi, kina, murkal Initnjinrrda. EnnS. rl- 
da. dand Par tret IsiTiln Hat. LVt Our. 

nil a In I s cs lianrr. LVtll'r, I'urUiiLlj inliup. 
!■! SaMh Jrr.md l^.|Li^rl[A|a. I'd. 

AkTJBUEfi WAR R ELIDE AND 
MOUN GOODS 


PlEXi:i3b FuliLfirSc TudSlI S-T.jTtsi Iffltl. 
$1. k I 7. : f±; IimfLI rlaiiid, 3 Fur 11; l LTlr- 

iirac- IL: jssartiwnti. tltc 11 'hmni, 1 Lh*ii 

5. Ifl Bwad. H, 0. 

TMU.-lM lltlln*. folna. rurtnal |Wu3*urk. 
fatultp Pi lv. Vcrriud. Lt-ilrv. XcErliiiraiKri, 

Kan. 

jegiuls, nit m in. CLiiruE lot, Lum, 
nro k J3. Broutlyn, Cf.ru Tart. 

LO.ODt IKUIAX Hjfllcj.-— HlaiLamiw amt 

flwuLar ilk. P l ltllt. FanttEC. III. 

nlJSlj ,lr Fur dit'ntvc lUi ]■• l-.h rrUcp. 
nHknt P.rfsnii<. F. E lallls, WtOsltE 
Cjrrrpj ’.I ISPOQTl. 


n *.2 ItllS AND a LAD EE 


TOI'H mil -nillrttt. E'rpOjSf hlE'Sa re- 
i-hariiLakd. !•• '*! kith. Ir cu.'li. FtLltr 
Wf llrTUIlttl. Itnrkhinl. Jtl, 


MUSIC AND MUSICAL I NSTRU N Erpf & 


l'DHTrXE:a littnr mrd* rnm hhiki 
L hrtUkh latklAE pltriHi. radlu. nhornrriT'ii, 

a- imlil Istrri. J, H1c ,a Ltrltrts itLlst. ar- 

r.iiicr rnnpn-ir muilr tn jiiiur l‘irh‘4. M't 
puiimll Id rlii'Clnr anil othrr mirkrp-. kr« 
rti'llna. Fond rat Inrtlit. t>|t*tviI 
FLiiik RtPlIrt. 133 Vh-JCr Elilf.. fMIVlTDna. 

ll l,r 

flOiXPSWltlTEnP • Had "Hint Kuulra- 

mpnEi lip Lklklnt |iltl =Pr>. 1 1 tin lii I Hr- 

nrtls'' 1 nn rcptinal-siy Ir.Lli-tj-l Ivr Lnch n-C 
Prtt In actdrlnn prrklfrr tf prvirti Idr hpup. 
M> mnpost. tnanet muslt and atenr-t «nT- 
■■Litl. la. IL'rltt aiHlagr. F.t*. Xcwioimf, 

Ji r. '.a 1 1 1 p* , |fiT+ ElEiip-iwil. ff^rr Vnrh, 

nnxrFCkSJinP Vrna OF muslt. 31 Millard 

T-T^jsirl in i a I , Mr .1 r Vpr I Inrifi, 2L 10 31i- 

ClBTE IH Ja. ChkM*. _ 

' 'srtXniL'ItlTRRH. IttMul TM- 

wurd Maddr^. IL- Mlrlmrl*. s-.n-iK* S’. T, 
DARLIRLR Tlkdln-. LuiPhL'n nhrjl" rant.' 
Artkilr rrT»a1r<n R i‘arlh‘1*. ITamH. I3h(^ 

HflSTRWItlTKRP— FPta IMUk "irarf Tu 
Tinr, Yniir i^rnas ink t:-.irl ■■ i*ian 'tsrtur, 

::o* War&gTrrtD ,Lir. Xrar T --ik. 

TirHLrk‘-sa>N-!T Li'tPkr^ frw InfaTnialirp-, 
lTullviT.ad clt^ipucc-tk. ILri HET, IIuLIl'AMiL 

Oalll, 

Harsc? Ihittj - IntvsILaitr. xrat|iiinald.' , a 
Xlupfe Sm-ltc 13 Kttuaii. Ui i.Tiiiii ii, Mara. 

StpNrfS — i'hfini uanlpil, n,,irl ■■■; bTni-t- 

rnitlnr. SdnUrmal CnmnoatTi Ann.. MT FJd. 

KlmhalE llldt.. DhLfimy 

MO'KCrH Hnrnrkiatd. .VVAnRM I’MISTliMr 
rsl ITIntml RltrBMII p a Muslt HiilhA 
Dwd. F. Iddfi. It' aar X. Y 
CRKATlVE iraimunf — EuT'HwLrlra. iilan- 
l.ct*. Ir.'.CMJilitrilal Ii. FhiiimIi- Lrr --shs In, 
fitiiTlii 1 M ^rliiail \r,TW|r' - , t'linn 

' *n V ‘ LV| ■ : ■ ll ‘ .nl Imi I 1 I MiH^ 

anil matfcrflrik Prml B ur 1 Inn^imllp. 

HXTi;nr Mmrt iTTinilnt' l[il“L*«, 
irn. Jnripcai. Jyrani . t. X _Y. 

KOS’13 t'ntlL. irrllc RtdULlFa SknirlLiT* 
^rnltn, ISIlomian Jiraii. h. la , .latclti, 
I'allP. 

FClkMt; LVaiilrit LYnTk sfyarnnlrtd. TA't 
r 1 1 1 ■ 1 1 ■ 1 Jt*p 1 FtlCCTH Jl|)E* EuIl-jU Da|iL. 

or. TLiin a-cItn. Tit. 

FflNTI LYrtlrn [hf UUC "FuhllStL> 

In* .'Em- -m - MtFEMtJ Sliiilt |^|nl»n. 

1 rh I S! .1 j Lli 1*1, , H | r j si ri 

WHITT: Fiimp:* TLlk mmrr and irpuli, 
llni. rtrll * Par Snhirinal I 'll, J. fi -nhra 
1> S.t' Oil 301 X Tl --T n r- .1 T* , i 'll" - R pn 
TtT'rt-FCpi rp*ds Par rlarlrirl* and iuo* 
nhnr.M fMmlnact TOPP Pf Ed LP'mhlta LYeIlb 
pit tlTtular, Diip. Fl*x Rinh L±M In an., 
VrErarUlr. Tnfl. 

“Ml •Kir* by wfdH.. HailC-f 

JirDi IfiTtMcLT gF -!ioLija.'i BtnJ.i, nilikmi, 

Wli. 


EKT^'ll S-n £ ■+ r Jl iiLni. ImUuu 

Sr^n-2 HUPtlii iP.n- j-UjjilcI , Ftjl-Fin, Cm! 

fDRNUTt.^f'^ 'Tramlirr: Ipth — u l[[|lTnlril 

— CNiinrtlilii. HfL "Fep* Niifs* 

Kfihl ruCMnL. viiriwik Brbciil, lluriyln, Y 


P ATE K T ATTORNEYS 


I' lTK.STS — LL tILu Pl-i Tier Ir im ieii.lIiiei, 
■ r*** 10 C.Hltp|r. p I^CltJ and BbaaitiL af 3:.- 
llTii.Imi - i'l i tod ilrt's-lmr *t Tto'ltL Tar ts- 
anjJnal lun. iLJlit k UUMr. ]' iCLilt Al 
h'rntTi irnnntr I'HWit flOt** InrTaJ . 
IW-A TVifliwnrlh Liu3|,[ini. Nfn YarS.; 
3^ DEH3 1| | imiidljM. W aihlnKtcn. [► C. _ 

Hadnu rlpliLad ICS 

InttHkLt'l imi'iiri' tuEtr par Tar |isLfiM.LriE 

LYrllu '.'liarLcrtJ IhstiLul* Aii.il ii :n. lAIttt* 
inrs. LI30 llartlFlrr Dulldlnu. U iihlculuii, 
V V 

l^-VUSVlt Ihri^u r nl f ll i” | ilTliiC tir- liy Inr - 

"ipr ramihrr fspulnlnn -tarpi. I', m, I'atrnt 
OPBr-a Hurts, rta-aiiihlt. A. Llaslrotm. 
Isi.'i lsti , i, , il Pat tl,! Arurrsty, ldl.fi TVaat J ch 
tit-, lirwialyii. !S. Y 


L.Lii'EjVH Puma Etnit. 

Pha. Hhi a i l nap* tfi fi. 


VaLilibk hMk 


7]SI>: PcaiEO* to ai'idrLhf tor p strr.es. Era 
naptp. 13- anil ltd, I l.irrift .1, IP Elrlnrl, 
llvrl-lcrtd I'attoL AtLtrnty, TiVashLcxirlan. 
Tl r. _ _ 

I'.LTBMT!* — M r||n r:t nyr TT»t 1m*., ‘ ll.ra 

Lc IRitalZi a Fottut r ' and. El ward, at JnrtrAltci 
il.a:.i. Hood m nit I gr akttclt op LO' Ltiticn 
far iPtprcLIiin and In ■ ! ■' 1 1" i in 1 if^i. ‘J r rr.i ■ 
rtasor-iiiLc. Stt adnnlirmriiL an idurs 
t:;i and jJ-'i. VicLar J . Evir :■ b. Dr,. FH 
nliHIh, I'i i :■ 1 : 1 1 1 LI L' n D. L‘. 

1MTFXTU Pi'tiirtJ, PthImH. tartITi tl- 
PlAltdl ktriLt*. ELJjhOPl tl It: cnrtk. iLvitriCt 
P*i*l. Kfnd. ihnlrtL or mad*| Pnj artilil irarrli 
and adiitt. Uctrfn I*. Jtlmmd, Idiplur aP 
I'attrA List, ITd WtiLacy OLJp., Washlnp- 

Lcol IP. i. 

I'.^TKi.^T^ 47liljJnril ji |ou nuL, 

Inr'cmaLlon. «w pm tot IVtUo tDdaj. 
Him W. jDlUlkpn, MtQfall BJd£., LYlkll* 

Jiiistmi. Tk at, 

lvhat Tp InvtrU — SiSii H nrwhr- 
turrrs and wantrd LnrtaiJpna tm Ttoe an 
nSaucpL Wrlct TV. T. Dntiia, DLfi BattLilaF 

jLsi) III: r.r. LH- 1 i.-:[i I y rlini, IS, l ~. 

iisVkXTtHt*: Sind Tor boaklat toll In? 
he* i.p PiMinL p,nd gall jtput Inr-ani-lop’ M 
InirrsE tpss. ILiLph Buith, FutAt Lairftr, 
Mil P fid., Waihl nrlan, ll. i’ 

F.L TEXTS. s*ni.l ETTr-vR nf ii!r&3 T.'ir 

1'i.Tt:. Frt» bptk, 1 'E[_ll Lu DbLLn. a E'ai- 
anL“ FsEibllSht-J llurty EflTp. ETlJbCII. 
r^Tfir-j-*! t 1 Cl ' zi “■! narrlibp. iLra. nulila 

thuiHii Cbandlnp *■ CbandLtv. 60i IT Mlrrtl. 

M'rMdPCl»n. LK CL 

I.YV|.:pk |M-iRS— M.'rl(p far aur tfuldr ILn* 
"M"ir :p Dti Taut I'aient. " and bicldtrtt or 
IniCntliH. Bialik. Bond uodcL or skctili tP 
jbjt I cri m t L-:n fn r nor Pn^npA pxaa InaLlnii 

nnd Irulrualltmi rm. llandalph ti Oi . 
Btet. 430, U'lsUlKtH- D. C_ 

E'.L*f “ FresuHd : ljj'la mirks - , rrxh- 
EtKd ilTC-IjiiiI : Jty ijrkx l- T:J:li'.-.l ujLll III 
1 1 1 * rp F. ISccifclFt ind iopppa tn r i|LpcIiibI=lc 

Idta Frn. lirliif Lt. HtLiLbran. 701 EniiT- 
-Atluntl HI dp.. WaBhlbpluO. Tt. D. 

P.-LTtNTSSV" IkirhltE Em- HlEhnsi. TBPir- 
mi. Beta Ttiultp. Frrmntnr-LL asFurtd. 
ivitsca Y.. Cultasn, l'sEtnL Lanitr, 1H 
MliLh Bn.. SVaililEiitiin. ll. ll 

IS VxXTOit'dTIulat." taiLiinit inrir- 
millCLh. F:=t. Frank lAdildiOlin. IttjlSLtTtd 
Aitornry-BripLnttt. 1513 XYiwIwnrili BLdE-r 

Sry Tfnrfc 

i .r- i"i . ii. i s 1 1 1 :i t ■ i. Lfiln i; fiv-l-lh 

Apnnrur Ftm boaSLtk ivtwii- I'nda 

marks. Co. jridhir. fKfcta. XLcnadnt*ia 
JMiyA i’tilnpfiL'; HuRJlUr UJdg.. LVasAlne- 
Inn D 4- 

L ANDANTE U. AILTTlr.4 A Bmmtk TU 
Diitay li lilt. . M'a.'!ilr.ci"0. 11. (1. "nlrlrl- 
naloTi td lihr Ftjni Ktld^nrt bf llnnrtbE™ " 
nrrert dlrrl«alnr rtur Innnttan to a man* 
pwl Tar Monk Tarm to hr rlcnt’2 nnd >r|i- 
rn itil. >’■_■!.: i and paianL lhfoma[S:ri l-ni - 
IpTln. Irt4 

FOR INVENTORS 


IffTEXllfllXiy Riru.lt |irrs -til ittLal an I . 

rLfi. win hur ar an rorr'li ■hs-l* Fair 

tttltlin lit l 'III j'Ctfd. DUO KanLE*l>}>* MTfi. 
J':.. ■ >1 I '■ r'<i III ■ Air.. I’l Imi I. si. 

T4i ln*Ndars in In (hr HUM OP 
■■in r 1 1 a i - 1 a ecud. pacanl. pr«rrrahh' la tha 
aulnlnathllis * CIt b I h i r L lEht. TVUI h'lril i:-t 
•Mitrlrhl CT Of! nintlT haili. Purthaglat 

.Lyanl. in Frunt si.. S*ir Y,irk. S Y. 

tSYUSTnlh lH Tbta your ~LilmB b'-T'ibs. I 
rfftr rir.ir|llTir, ■ilr'iSrnl nr. mill dtrrii r-liiLl. 
An-iLhlan »rrhp>nlr«l, Your Idnr Trarko.li i* 
mrtl kwn 'Umprtll Ian. Tvtltt mt Put rnr- 
Lltttlan. Pb .1 OuSnn, Tt Fortuu tin.. ] !■ r I'.V 
P I'i _ 

X it ll ■ flF-TlMK YETttT* flwlrlri l ami 

TKhhaTilrni nu*rltl« incUUTlmi, vrui mpnn- 
fartiitt an ron.lcv hrisli. Jfhk «P Tlint. 

Tulsa. -Dkla. 
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POPULAR MECHANICS ADVERTISING SECTION 


7] HI" Cnnnln In nppCylntr fuF prlrnlf St? 

| ill.'** i - in-! I l:.n::r.- .\ I ■ ‘ I " : : ■ 1 1 

ji-’L-iiHn-.S I'ii-iiii. AllurntT. Wa'hInEl4<i. 

o. _ 

CiCtir-S I'llrnL Nrtuc. VlIuiMd bock 

[ftYF+c a ■ I j ■ j- u j,ih . 

I S V LX'J’I |7.-' — IS J-Ku I n r ":r C r pi 1 1 : 1 i k. 

' J |Erw I ft I, Mil i.ln ± l^ft’ftE' 1 3 n i L |F w. I r M nf 

]r.T(ni"|ftn Ulink. Btnd mc-SsI nr shrlr-s, ot 

InrHUki’-n Im Jrup«rl<in anJ Inttr'iEtl ns 

I'lLU Tieiiii Era ■-:iii III*. ft ft-. aikml lajuibEiiL 

u 1 1 pkCfta ltd EJ"i il ISt. Ykrlor J, HrLn{ A 

C!n. flT Ninth. TYnshlnetn. 11. C 

3N h ' _ s " J J 1 '!'■■ ft* In 1 1 . : - 1 1 1 1 1 r I =i | ■ 1 1 ^ 1 : 1 1 1 n - 

*■4 Iwj imiieIii dc rMiuinirluiftrl ftn rar-iMr. 

ncl'-’Tl lif t:, l i ft. JiftmiDT. IVnn i. 

V .'..VI II' !..,■■■ Ipyj. Hi 
ft, Hpa I fln E.ar. TS Tt. b 

J\ !v 1 1 1 1 1 1 Y Vimr Lnri'1,1 lie-, '.r |iil-'iil .il lion 
tarwilj till PfiajEkOfiaC Fldnirt JftZTBOlLllun. ITtlL- 
■ra.rs>. *redfmM(F U In ST. TTk-tiduiiUd eE 
murafnrtuE«n will nu-nr! eh Jna|ifti kN 
Lfi I lY. L J - n:-. Ynu miv i'eIiIIiH n|Ui tw ta-dLh- 

«i[ Min-ifl IVrljft for Elrniltr la lnlfrni- 
iim.il I "rsofkl EiiE'.s.|[Lft4i. Xk-i ilitmllir Mart. 

Chimin. 

MOT'Nft. FekIIkiE Invenllnni, pLlerrtitd, 

UnpUEHiliil, |Uif triEkll. SYe-ILb idnifmil 
EiipEjIuI-' .ViriPTlran Tn'-'f nEuro. 11^ llftlTLl- 

i ee I'.'HI.I I i;:. ’.v.'.-.ii- IH . -I - ii. ]i r 

H.lS'K Ynu :i p i> kt t'lEi—f nr p r n 1 1 S n E BP - 

nlirnihm Tor wipi if ‘ft. -atL'c AiiiftP in 
r'Meni- ClEpBHElDn. S2S0 FirELltE II ,1! I 

Lftf, VnliLnElun. f\ 

INTENTIONS: Ftlmlrfl nf unnklcnkd. 

HftU£llE EMICr-lfiht : ll-jir: !:, ! urn! EEL JllfLltj 

nr L'-iiiiiiiFTrl^l Ixrii, 1 'rlianr- jLlnniiEarh: "li:.^ 

in, r.f-i. fciv j ra,rij BlREt, San J'r-jnrl-inj. 

tfiUMmli- 

lEANTTFAlZTl ■ UK ILH SUM in t liny |eih1- 
11 , 1111 . Ken>l fur Iinn-nonl iTTCulnr Im, 
IftTMlUpTfla pilmlFd IftJ liluEliESC l I. ' £i 1 1 ■ 1 1 ■ 
nn i'dCi-E.:- aitd J:;.vnii up. l. .1. O'lsiirn, 
I'mI ■ ut AkLrrr*i-. lin.jr|nf pp t lW Ei. IVpJ, 
■V- r \ - — k i ' | r v 

WtW CM m»pnf#riwT|n(r, 1-nrKft piiftt 
y-imnlrlrLF ftiiiilppp.l fnr iiiiTVtlnz. dmrrLhc. 
sikiiN'Inj and r, lift furnnlna: in nnv f.nl.’i. 
Tilt a*En v.u in v em v-nir iirol-iiS. Our 
IlMiimi irft.ll rnr.i ,nri Rkilirn iSlaLpf Pn>l - 
ii-Ie. i:-x .'I ^pii 1 layrn, lYinn, 

J'.lTmi' Yi'l 'y- r -ir -■ ! m i nn ■■ 

.EmiTli.ii: ¥ftftLf Ljr or Sr-T'nEnn:, llrftiiliy Ju.Ie , 
klnWaki. 

iVFr.tT lnr«nt — ^ iiti» uf p.inutuLu.T' 

fti Mil l r.iiK-d L:'|. tffl |..fti -EliL Jrr-L- lit rft- 

EiuEiE. 'iS'r Ilb tv. T. ClriTM'.-. 3 IT JiirrULkE 

M I ■ : 1 1 1 1 1 ■. r , SVftihhftieliak T~> Hi 

JM : KSTOH & YnlTEEHl Eduracw: con- 
In Ink ‘Blu inidinntftLl lacvtnitnf ■ ^ S# f* r - 
F'.‘i"il mftiL'm: iniTWTsJv ftn i.'r'.cFTlBj anil 

>TLLUp |i I rnl i mill bi'lu'llo E a - , r.l 'nrury, 
ri- HiiiemIi nftvr Idftii- lYIrr f I fill iyiit- 

nil.l In r. a. A. AdilJtki laiturLfth Ci . , 
SMB oi-mt nijfc. ‘iS'ftih'nni-n. Ti. < ■'. 

St.k>il l-,l,C‘jl ]||:rM I^EITPhETft sftth EMIT 
IbrnttElfttii an tinpftmi ahnlE p nutcr l "Ij pi ri 

*T minuriPluTfri- and w.intaJ |Tirftnii™a.T. etul 
f'ftt m !«> ,.IH. YVeSLE W. T. (jEEftlH. 011 
Itarriilpr II 1 1 1 1ft I p p 'i Y m 1 1 ft n p I ■: n , 1 Y i.‘, 


FATENTa FO F SALE 


E,'<k|l kft.il^ or Elililly. 11VI I iirft.ll lr_^ mi- 
ftlftlnft. 4. H. Wi l l ^r*illnk. fh 

PATKKT F-ir kiSr- CKTj« ileclrn 1 -? ia.ii- 
lima ind e ?"IP?T rl Ihitj 1 1 1 1 tv ASamiinL 

Urnm ihwl mftnl and t» ’■■til for n rnr 

ftfnta. >lu. II KurILJ v-t. , .S IUib r. Tij. T . 

ft.lFRTY TT i.rp I itIl , ftn nnlliK-k 1 1 11 . l I ri i I , 

*lnnHa. mkTlHt tor ulliim*. n ■prE - « , i1 inaaftkl 
c-TilIii iftrc- nrtLftld. ofttrlBlit cr rarally. H. 
R. IlnrL. ul Uti S~Ell Ft., flttl Ji'ikt. flkHC, 
B-W-'B TTKll ^iTfirlirr A'lluilaMt 11^1, 

n. cm*. lOEa CithiEiH at,, raiudfinhi*, 

Fj. 

ftii.hLR Or llflyillr. t new prlftnkd Ht-im 
O ulilnB DftTfct. Opt-yir;. ui • l-iii>ltnc. TeImii 

Elcisn ta Mull. tiliiMlhly, i.n I llail E Imp 
I* a -. 1 1 - r thrift any xlirur Fnli a lna marhlnR 
ipnlftl -jn 1 -i.lllilnr [ntiyrkSlfft. mri. wtILe- 'IE 
™u to M. A. KJihfIL, trim Are.; DlnilunL, 

Pi . _ 

■ i i"J iLtr; art nr nij-nni — cIimt hjm> 
nor. amtlUae nitir. iu^fEttir. TT. Li, 

I I e i . yii I 1VI- I'll .11 r. I’.li.i.-i, II 

TUIK CduIi Lti upplilnE fnr paceris. Re- 4 
nkjtia IS* mil |St Cbarvnta A. EPErlca. 
■ I r n i: I. .-T ft 1 1 l’ftttr.l iCLurilET, ST LI 'ft: I ft-E E u. r l , 

D. C- 

JUST IeeuF'L i't. -ii h - . L ipjiti-t t ~ tmrnri- 
InE mil llEllLl£J IjiT rn.ir .l:ir I |irl"E i-iiil 
II. I' . Sl'lldim. tiny l -aki'. RTEnyl'^l. 

I’llH Ral? — TTfl’r llitor^st In inn ril and 
mNK ITID. ITULlini BlnuL, ’■■ftrl, SliidUuEl 


TIAR'C! F.ICTUHEHH. CSee nur iftflipUtn 

i: Hi ill- ln-i niLLcna. lull-i ll- m F-ji-li'fty : ■ I 
YM'.ia-'j Ill-dr- ■ Ti'lffalp, 
STASCFACTOItEBa iKKfelng fuft M* 
Inscnl l-ina ih'iiil-J y-rho iv T OrE^rit. &U6 
I'.arrl -.’r PaHjM SVatlil naln n, P, ft 

J ?■: t li M'0 !PJ — t’ft i h In wt ««r InrenTlrm 

ftairr I lliM'E iluluV ltH kill mi tHIEftrl 
Acnd Mr ri rTft ropy ot cnir aerially pre- 

lurnil trH-hSrt, J ' Tu Tia Tiraf lSatinE latftn 

JlD-ftr.'' 1'idipl IL #fotilf» hftlprul LpMe- 
-•all.in fur nil ipiminrt. W I* RumJ, 
Slyift. I’luaajl!'- I AiSfEiEialnf. E“" iar S[c, 
rtinriL'-p sraj-aalpy. TftU II OntiirLft at. r tihl- 
I'-JtftH. III. 


none it aM> mu pel tUi'Ftics 


TJ T3 1" CftonP) sn -iMiii.r ■■■ ■ Hir pi!i=aa. Rn* 
l n ii l> ITS and LI! 3. Clarenn A. (Pa’Ii.Ti. 
3LsipLtluh.’L L'.ImiiL . S il in u ■ y , SVt-lilt.iinn. 
IT. C. . 

! flniii 3 u J - .ftta Lr || irr -rinir 

moM i.t jrnjr Iilen. Crt-srent (-TiTrririEn 
will J E- -ft I - 1 1 1 It jpln a pEkftLlrlt anrkhic 

innJkl. "u vatri nf aurtHifW Kip<rlfiira- 
and ThPiiipHi nf Bitliflod rllinLa. l"! u : i n - 

dr- :lal mi Tin j pui'.rmietd. llinlE lertrenra* 
iSirnliha^. Prrft illuirlnLid lirtikd "Sfi’klr-f 
TAEOMfEOjk Fit." HEkuiDt TmL Cel, Ucpa. 

'i. CTMtadh rihh 

KinFMHTfkKt.KlE. ■Mr.hirftna nf L|,f xl.B 

ninikf mhfM' ?lud. ^artplr t ect 3H Dcntr. 
Sl.k. Sl l dtiuli Rd., BnnUlW. A T. 

MIMiCLa. Twls. dlfj. OanrraE mmiu 
r-irLurLml. ST'i> EiETV CnEPpltfU itffti ulUIII 
I r . vi . lima null aft- 1 -ftirida ihy iIiu.It 
ll'ftirn Uarlllnp A I’ll lorn CftHTunjf, Tun-ft 
Haiiiw- [P'llana. 

TS'l-d Miliu ini’ifklsE natilda riif I TiT c n ft LIT j 

nnd do Eiin-rl icftl.d wort i»l ;irry a ysni- 

plpLft at: ill -if llftftlll L N IT ■: I “ i I [ . ' 1 1 L'l iUp- 

rCMi. Eon-I Mr riila.IaE. TliE P1 st« HoiilaL 
VFiirka, Tlnlay Park, III, 

Mfldilir, FErmn £iii i=n :.n I tmLlniftk Ere 
mftnl lEiir.' Injalj. iipail. nnd titlftr ptkkiiKi, 
■ 'El-aiftE I m r. .STdftn Oftfjkfty. 2]J I’rJE-ft at. P 

Ilnli'»i|,'._NEftV_Jftrit7 ; 

Kill? And naht n»da] HEt Inn. ipr.:] 

HELtits nL'iil-i fnr j I ft II k L rai u J E-JEull'f fty u. T. 
S .1. FUhrr. 1-lfli Ktmrjh Art-,, ll-yyal Oals. 
Ifldilgm. 


FATT E FN &. lYOOD AND METAL 


HII.L Slak# iiiur tu'L rrej-- H :i i L Inj r ■n.y 

natPTlal ’I ■ r>. | n n triyrA STraLala, Loida, 

fllpi. 5li>9frn Sfadhlite- * FiKfrn fumpinii 
Ttrrt Haucn. EiidLaftn. 


Man u f ACTv a i rt o 


X 3 H 'Tl - LI F - Tl if F.-_ I.rirpi' tarl-ftTT — Eutly 

fftiilppttl for mipufuftiTirt w nlprlTlral. amtu- 

fti jlIl in’] mtiTinnlEkL didiu — dnlenlnp. 

l-ml anJ --] I u auk Iiih, tLampIniE, airainlilliiK, 
M.k i-Tln.r TU-.l. llkjjjinri.i. 

SfAKTTAmrRi™; lUdlk, dim, w.r.mp- 
Inri, h-T.i i i.t 1 1 r L: mfrhanlra! rnlilirr ti n 1 1 1 .1 ■ 

MjlriTililTiE. iTprulir IT-t? Jfi'j-i"# 7-k-i iZ 

F-ft.-r.-jalLlEl. KIIL-Ji Clip, Y]'I. 

FFHPf.'irj SlnrllSnETT r,T pini. iILEB, India. 

lurirl xycrLillMl, liiidd-jl. •■riiLal Than, 

pl°iii Ruca lad nndil mppllpi. i$pnd Mr 

ralaliH- thft I'lpire Medal H'ftrtij r TJnlpy 

Fork. HI. 


LOW 0e« mpiinTnrrurlnc. LiTff cliin 
awipfKrtf MuLi' 1 'ftJ Mr kdanklBf . driv.lny, 
alBDIpliiK i'.J r.-j r a Ermine Ln any* dnlyh, 

I 'an iiTft y-m mmay nn ymr TTftiiliirt, Our 
llEurei will rppririK. Kmirm FruLtd Find- 
ume. Dm 221, \aw Hnarn, i'j— 

ZdET.SIr .Arl'lrlri dtrelnpad ml !iiijriiifi'> 
Iftlftil. Z>[ 1 1 1 ift ! liikkEllp. I Lr L - • : : i :i 1 1 1 u yir|na 

aad M r 1 b r I a-. ■: ur,rkr:.inah|p. TV. F. Tlrja-n 
E'ftiriT'jr.T. lia-Jf"E I. indlana. 

SS'lltE riftiiila mi:la- In dmluE CnsFiFTfS" 

C ~ ■ . -Z riti'i CjcwiII At> , Uil rarr.. 

EETlSOSIIflE, TTnnnfqrliirlTE riftm ItftEt. 
Nr, wira or IMlIht. JlHfeli ULca. kprelal 

PinrhtnEITf. tp-Y J ft ft'..- 1 Lft. .llftl ST. i;iZJj;,i .'lim , 

iZiilift-jhii 


TFEClALliCE l7-3lu(il4L-» I n arxrfa rt 1 1 ry. r| L* 3 1 
I nali, apaft-kal inariilfry and nallcrni. 
M'*U tKail*. A'lay Irdlr-itre Arati. HI 

-.1. ■ .-- .I,, i i,- if,. |i„ 


CAftSTtfcCS 


ft r ft I i Y Ibm, aiallrulila I r"-~ iin-i. 1 1 r n ■. ft r- 
aliiiii'.nipn, v.-hlEft niftl-il r.-|i||r,(. IV1U nnku 
liari.M-Mftj: |i n r Eft r.": fi . Plk/tilElu IrcrlT. SlriJS- 

i.Tn Wifti'lnr fc J'dtkMi CuAryny, Tpcai 
H aul'?. IndJUft], 


0 END 1NG MACH EHE3 


TIJ iJ i'jin<.Mt JJoairfld ' ''Vl■''™^rtllH^■■ , L"nL- 
ft«Ednl iLidb ItCfldnr la lllA 111 nulil Ilf. 
I'Cn.Unn mmliinr- lTani|> ftiiiiiL, void -re 

lux. Lnld iiiLjft any ■ iimi l It al.-li- iliajia, Li- 
rl-sRlnr Ryf laijiy and Autiynoijlly Surini 
iftyai. UtudJ ii|a cn L " lm:-. nr ] -±" plk« 
nuliL i|59 Lifodi "An ila Iryp TlMUJinilj 
I ■■ Lid? hP 111 'ft-luiitj nf Lra-Zh;, Erna Lilt ema II 
EtE thcpB in Lhft Jarrait rallwap eyiinni. 
IVrIM Mr Elrru: ir mi l liELdEd. JlnaaEt'.l Sfffft. 
i"'j . . SVIdftnriE. .1-3 a u n 


Ti U i: .'-I / L VIE CAST I N 0 MOULDS 


f>H ! ■'. r unrl Iiu-.liiiriy nil! lurEtl iirna- 
n'rnlf. Y Lftt- j phnl'-hrt I c luraL'It far prdry;. 
VCiftZ.-rn Marhlnift I'afUirn SZdrc.l'lliy. Imi 
Hanit. InUljnn. 


SUfl^EYlHS I NSTRUMENTS 

fi.T.S r E Uftnpy Jip lijylrjr ;i|| rHlikllL 
Irani Hi ami IftFtll. AU EuLly gUiraalunL — 
HH auUJtlft-a Id Dc3J LcaE. [ft a ' 1 1 □ r r any 1 4 nn 3 1 
IT'rtLf lUiluy E: - 11 1 SS'arryci-IHn Ifiht Co.l 
IM nktr .1 nf "JftFTjLnK' r KurmrlnE ludiu> 
inriiL. I , Iftlll I Jh nt...jqil]l., Fu. 

WELDING AND jkPLPEFINQ 

IJi-YTLSI .'.ii iippy '.'.rl'iinE. AlrrrjEE nnd 
MynkuEn En iMEird-: □Jnr-lkndA.. nn-J lekLuciL 
WEliftlnEd. MuLIluibJ SYrl-dlokf Ldrlu.H.iL Kanint 

Lftlly , K~JfliAi. 

UiSitUAl.MR' l-Zl'ft-dlleUE rt->iaii'-.,i-il ^ 
li'[Z:l:rP, buHEirf and Krl-ndflA jMIruly K- 
liullt— XBinntwd, TrLal. Te-tl!'. SS'rJEa 
Ja-cIL'fti ft.'lc:-. l. -c, ]L -I 3. 1 - U 1 ftl. 'V fift-j- , Ohio. 

MACHINE Hr, TtlCLIi A SUPPLIES 

Lft'IJi" [,alN, ;,ra'|li.illy nft'.T. 

Enap-lrEu, III- ; >ift, ,\=j Rij D |i|[i mLl|> 

laj ninrhlnr. ALTDlDD ft Jfd. fli'i Ift-jlO «lln- 
lltT irl^Jjft-r. Hum III': II 1 * lliiulry ili:-.|irr J 
iSKi.dft; lu* tw'i drill rrfiir SlL.td ; n3r 
rn.uiMi:aiur, minukl-t wkii ijnlr. inplnr. see.. 
Xl'lll.llll ; Mali ft IT rhAFdlllh! iXlEdl. EdalslKn. 
fl-ft'.illl. SVcEIr f"P LLUl.g. Ttlmi Ell MILL 
Clnrtnnill IJurli.iiLj.,- A Ftagijily Cft., TT 
H'pkt 3ml SL- LftLiH-L nnal I. OU'lft 

a-UllSTAKTIJI, BlTtPEd ..ail'jn- knuld- 
tfl. MuITtli, EEiliilirv. iilaLni, r-inipEnpaiiTd, 
P*laA ipnyi. Butlrp-iy niiulh. EuariEired. 
Ti lft nnd lEEilld. 'I- 1 . 1 . r Z-Zrfti'a 1Z:|iift iiei.eiiL, 

lluftk lLT-PI 3. Tcnr. t'Uhli, 

9TAJLT rytdnwTpf ynir awn. ymi'l Ibthe' 
mrn.E requlrtC ilDlng cdirtnilmn, - n-ftmi mti- 
pe-r, allTir pIblIpb. Hilt Bork In MLe *- 
niond. fnfEminUdn rrm. Kl«>-:ni FIileia 
S upply Ta, it lA'p,f adprwvl KE.. Clnrln- 

pjlJ, Oil In . 

K bZL. L.i h.lh.-i Air uninnan, ginlliaL 
"indlLMn, 5K np. EknLrL'ft RurElfaEaLnr 
'■ l'Cl|ft-Tt3?''TJi Jd.i'jp. Taj Lor, adS TZpa-L iKmt 
Slrerr. ?T<-If Y'lrk E’tLv 

CO Ml" HAT I; E I IJ I ] , I L Fi (' Ill'll: MiaiJalEftftana pml 
mplilp. IZaiy p=iyinanl;i, E alSlOT fr«. CdP- 
£«ln lEa-hlnr CP . i tauth Main SL r SL 
UTnF_^S1'i. 

EHCiNijji, motors anp uynahos 

Ll.lhUE.INlZ I ftiiul nra. T 1 FU SalEi'. 2I10.7T! ; 
bnnln on -rirrtclr mpEnri, gunckiLara, rma 
hp. H 1 1- lNL-CL'j -,-1 f I T-.MI' I'J. Cppnnnl 

in ft;rji'UiLi£ Cn.. raararr UIUb.. liul&lh. 

Minn 

KTJt.i,Sj i ftncLrrfa — Dna ti. p. tid.cil; Si. 

HT' J iniQ j I 'hlriill lEa?.. ItfaiLTwr, ,d,3|. 

2u "NlZW^.ikr roinurei-o-ftca. o.-Hh. 4 Imtan 
liidir-; jftftlH. Nru 'L ttnUU Ir-iM vptail ul- 
Ipmollwi: it- iiip [ftl.M. UmI tl-.Su, H'-aip 
4 Msifttr :i I Ji ipre-J tliftrnailng f iii.r.u. |- 
hrere aaiE*-, KIwirMil RurpEu 

itiiipariE'. Lki.c. 1*. (dix,-. siUvautn Afa. p 

ill lui y ii. 

Ek USU 'I Ii; . -IftZ Tmiui tll.nn ; 

'i lip. K'Duli-JiEfti Lft 4 ri U rpen. moEdri thi.np: 
hp. 11,1 r. ftn ti.libn. e.rtfe slsi'k nu > 
tun, yanurilnrt, mMlT r-revrrncrk. Hff- U 
Nrnaln lirlrra Ch#HL Clcy EldlftdrlA ] !3H 

[ifanrl A EjWBt, ChlEiH. 

SEUIMZla ] Sol L t r i , Bay anil ft 1 1 a i n onilnei. 
yiiElnaa, I'lim nrinLa, -pcwLlME iruH-Tijii h uL 
-ink--, Bine;, puEIets. l^rrc-inra iii|ipLln. 
..iniT-| yinniD fnr reply. Hiio-buS. SI it K, 

..iiiil-int t ,Stp. . nhh-aaA Ell, 

IT Ml ft I 'nintt I Ik iipplylPI [DT pdEtfldl. BOt 
T' 1 Jif 1 112 nnd i.lii. I 'liricr# ,1. I I 'MtI.'ii. 
JtrfiJiCrtnil I'ftiLrnL Atlcmry. Wifhlrjiaii. 

].'. h 

IE J-T'K H ik|(AT[NTj JEiyhluc. Ilift^KOUftb. 

1 f ft-II'rli.- ■ % -.- dU hu ll '! HJ ft l i hr;: it ft ft-TT L - ft 

than In. ThLt red 12E srhre prattlMl grtl- 
vlt* t" nur 1™A "Umnj Hmtimlro. " j*rt 
fnr Loin mfl ''llindiionh fat ■Yl'Minn.'' 

i„Pl lllilPE "01 l illial'lu hiiiiaphnlrt In l|ii in, I 
pay pdiLiEjm, PJ ernti lad pbAngn Pw Lht 
I wo lauftltE IMpUlar Srrrliuiii I'mii, lUasm 

SUM, EM E, fliiLarlii At,. CftlEflEO. III. 


POPULAR MECHANICS ADVERTISING SECTION 


-S3 


FAHUfi AND FA R U LANDS 


dTfiOITTE Me 4 *' Nitl CAIJ'/K JlUC *Ut\ 
fl’i-rr JlAJIi Iurg*jiu, SJJ 0 c-litucri. Furina 
■cvfry KLnil. mam* - flitfi-: ?i|iiii.'<*riL ennui 
UUiiLt J'iciiiFs-. r'jitlhLiK'^. lw>i Iriai. hh>t<j- 
ii -i n [nrH! Iii a mC |:rlri^. .mu ll .it: 

kthI nKWjr- S'ljjij Err#. Mrnul .l|twj, 

j-iri-F rsurth At*-.. V. O Lv. 

OWX A fap n l D Mlnnrtcii, S^lWLi.. Mu:i- 
ll"J. I-J^hi.. lVp f-Ti ! - = kin -fir (Hv|;*n i'm\i 

p*yrntnL ef ms-t term. J-'rtv hlfni , =T*; 
i i -r 1 1 1 1 ■ 1 1 1 il j"u H. W Hvtrlv. 130 MiviMfoern 

I'fLtH HiILtij. BLi I'a ul. Slim. 

I'lcKI. tii, s . r- ini A^pdiLiiiiliikn iii Sllnne. 
Kta. Korfh [>a'<oii. i]anLir*a. ].l^iii> lBaih.. 
|i e|mm. i,i r Or nil 1 1 S Yi 1 1 1 1 1 1 E l e Loto mo LE lESL on 

ellinne. oiops. local Ion far (arm nr iniiur- 
ian Inrf f frjin, jLii’-.ln-rk tljir,l:iE. tiTj I L . 

irBiilir— l tome. InlTptnrLrrpi. pUnki "f 
fi u 1 1 , rlrthJnr. snsaelnuoos t-ri i p frj yonth l ><■ 

KtupklldD Dlf EEl XJ'jrt [ii IndU-irlcri i ri.pi tile 
mrii Writ* E C. DsiiiL. 2 j 7 r ilttis 

Voi lTiEEH. Hollo ar. Ii:. F;;l. Jllnn 

li.vLi JSI'J KoEsLni a suu-i-ii l»raii pree'er- 

.iir K.i ICR I r : 1 1 | jj 1 I Jiir tleiil 1.11.1 

fur. Semi fw r-llti'lr liwk Frank s 7 . 
A Fht'Ttllt. IVlfaTlLF In V F. t^rpf. ’< Ak- 
rliUllUK. I'E ll t |J.». fli-nl, pi ill'll. I 'I IP' 

I r_ r 1 1 v ! 1 1 1 nt pc In- :n I' ill II : 1 1 1 sv.! C.- r I ■ 

Ip l'. V FUPMlsr 31 frhar.li I h«i. iLapi 
HM. 2 DD E. anttrld HI.. Ol [<!*>. 

“^rn?r” l,i it:: iL I mi 1 1 iIiei|i ixi tramp. ll du 
nelahiwrhweJ. jtikb nitiiicl pni.ifwi. hr- 
rrciie InOependcnl . Mlrh. a<em« Co. 

F-jp], 33 S& Biatn He., r iiii.p.. 

ai:ii.~b:uUE- preparu r iiuBtfclr tap cash. eh 
mi ILi r nfeeCp lirj-Ld UcEL L Jliy btf EiSffl ■ 
mlBilaa. firilnijin free Deal FiLiei 

Sj-t.nK- a Co .. Pelt; li-. LIjmIj ., 

3 S.li K.H E'i>_ Ili Pud LehNi h.-. io Mu- 

■: I lht ithenmne nal layer! 1 1 y p^k'ltif I r>] Eu 1 L- 

Ifnllom eu hM’fp.J-lnH rc«.'l). J«mw Iiit'Iw. 
iiijclii'rliY. 1 1 Hi h'ur is hJi 'irek. II p [-uic-. 
Hj'.L-r :-:-J ' I IIJuiEril I'ini. Fflrl Ij.'l''. HitU 
|iffrr|-:i:i| mirr. wri lisE pf prlnc up H" HJ [> 

jiurrhEic In V. ci. F'pnul*r 3 rprlinnl- -, !i 
FlEil r IliiiL., fil'S, ami T: Oh.Uriii fil. , H lil- 

cqcp. 

TLJf iiiwr.iliisi iL-jditi : I icrei 

iwrina. He? bt-ui^ki. Uutn.n|«rii 

cm. Rif pkLnfjj. flulmpiian niiliUib,. 
Utpi. It, i?ElaU, 31 In. 

OKABISS— n Aer« r IlmhfrM. *]m. ii 

liunialy. I'l _ll r;. , 1 1 e 1 ■ . fPull. Mi-IiLml. llUlir.. 
Imj injiiiLnc. Id ulilii r:l 'ill. Oriisiliiiii 
l il 'ic . I 1 . j r - . I ■ r ' a 1 1. Kamil 

i i ; -i j; I ■ I ij'u ■ . ,■ . k i . *■ t ‘ > h i 
lira Jarl l v.h Irli liunilrti^a Bill ]| 1 T r inCiPI 

Plirlr IlYfj Sn i.iiilJlnlnE Orn-rri flimnrn, 

ipflcfahln nnU rruli. asn piip), Jn-lrH 
IJ.M. ace-' iMiEpilJ Iirmn rfMlLC nr prlrs 

nr L'. I'l. 93 . ■.nj.v.S-nrL- Id V h j' 

3 lnhanari I r rf I p , 1 1 . r i SI ^IU F- IJiilariu 
W.. Oili'iEIi. 


R J, E El I T 


HAISIUTt-- 13. CIO T?Er hull, ni-mnucil 
i'i i j--*. ]l i e in iu ii Itib^lEry, IVni ElcrlJh. 

K J 


3l.1]||;JT Suiiptlli — .limlk-j'i ;,ldr t IS jli- 

liLl eji~i I Ik’iiii’ I - ' 1 1 Ti!:ii-i|: 3?n>li 

II. Nillrrai Kniiiill wuppii I'wipnnr. JL»? 
^dri'h J 'ivtK.|li H: tCr'. flld iiliim II ■ . ] nil. 

IIIIAJ.TH 1 ! i!ncri|ETl r-| IMUnriPtEBT 
I'EL'Til tJpliL. JJjiiil,'-: rtaH.lEbli- Fill- 
^klBllL 11 1 

ADVIfK Tn bMlnarn. Iimiltni riAblca 
— fr-ri'- Juiltn F(fcr. 330 * Ti'-arilmn. Ia- 

jjmiMdla. 

M Tr T r.j-s and i.'hnwhUli H?i- 

P Et- EJnlUr Fur . ■ r ■ i • 1 Jhif-ar.l, 

RAHIUTW Ali'l -iiri|ilk~(Smini«iC 3ltrTl- 
?U2fi; f 5c. AIUfl Tiiry. Iitt. r UJ-X. Ti|- 
tf.v !<l rraiii, ^iL*w Ti.i r k. . 


MrirH 


3fl^h l'"( pnF"!r nuVn immjt rnr 

ImrETY f«T PTlrc? Ttrlll UllJriTriX-l JtlESt' 
■ r-. Kyuu. T- 11 nncir.ru 

I Ufa M ' r: r ' Mi:.ilr -.1 •. 1 : . r ■■li:K I rr,' I- . 

fPnuEtHL I'cniHlI Fur fin;. Ijulbcm. 
Praih 


DUG'S AND FETE- 


ni'.irT:rn, IknSkUKil hull puni, tin. 

ItuliiLEl. 3 D] t-Su-'r-n > ill E>ill.i-. Tkili 

IKM'MIR. I'g-.n. fai7 kUMI,. a«n Phep* 

P.trdi 1R. Bull I rip I'. I ■ 111? DiWwiiii. Turk- 

L rluli, "c'rif JiPiC i. 

W HTTK Mir* 3 be (K4 i. Tmi,’ l'..uir«nlin 
| .*"r.|.> SIMM Kennels. Butlr 11 E'lirc. 
Teflrti. (tolu. 


J I L : 7i3jHEIBR i>r*lT»Jijndi. fazh«i'nil J ra.li- 
MiiPeiundi. idULiJih?. [E’l-'.ni*. idarhiin^ 
ScS 1 1 1 c 1 1 1 ;r .'i.li.Yn. Jink 1 " ■ .1-11, J I c 

ii£k I .JII1n t ,1 < . 

tx.l.iu ItrVH .1 rinnliDunJ Lbu wsrl 

rlraip TUB Krnlprta’ 1 'nniiMiiml 

KcrLI. Ky. 


FITCH 


ILAISB I'll ill- — lln.L TErijIll jlalr Riililfc 9 u^ 

snimtJ. 1 bqr ppinr nlicJ Im sir inr- 
uwk. Lllil I llrLbilla [rH. IV I he 
I Sriuillii i J . ii’l Kjiiimizi iir., Rnii’.liLe. 
JT. ll. 

(JEltMAK 1'iLrli mil u.IrVi Ei,Uy Pmbed. 
ILpa'diiiM Fur Farcj.-., K'- -:v..l l^ihu, iELilh. 


WAN TFO— M 1-aC EL LAN EO US 


t'.VSH For Rpld Iwth. hrjilEe*. Tfalthn. 
W. lEirTL-jn. FIeehuIiL 111 . 

V i|l. tli Foijr '13 nr 'Jr'S Jf™i , irs'. Epiil 
cmirni jiid brtdm. 'nlcTiM. ill ■-■i-in<li. ■ I 
ire. plui bi-iL M»iirv |.r.ini.[l; lull kii 
4 Sir ill 1 TrUirntJ If Cfl| pAfiliail. TnlUd 
.-riaini dm, II I nc Wnrt r 1'Tfcf lll,| ILi l.ilili-.i 
HH ftl, Wlltt Ht ._]lCTd II l'Mr|l4D._ . _ 
JUjYjc ! VirjEBun inn .ilice. Eiltv 

Ispra' l&wt or IEhuJIit-iIe, siawii ir.L 
AlhUiKUChlk. Ju?t Ibt LTilBkf IDT IdHI in.L 
iDFBRiELiln fdt ill iluLiltur iLUhLi iinl Kbhr 
, L, y , | r.- Sum!, fill tOli-T^KM bunk lull id 1 

t'lrrun-y. I, XI. >.n| T-MlPlI'l imm rwOid 

ot lirSoe IE. 73 nr C.O. l>. on™T«re In It. B. 
Ifapulat ll ciHiuiiSri Prrti r Bouu. 1US. Jut 

11 Linlirhj "I*., (Ihlrip. 


FOR- SALE— WISDELLAN ECUS 


HlMEUCiU H'llK. MuliI.ETOr' PilTflfl 
1 'ihlc.vij, AJdrtiioirktihi. ISL,-- up hones. 

j I ■ 1 1 1 l* 1 1 1 snid - , 1 1 - L ilhlrr M niilii,' BlrlimEE, 

jbiig -iiHio. ki 3.it=i -. it* 

FtiLtlY u'uLliEk livs AIEt m l ail. 

IV IC. ] Jl I If. 1 1 ■ I i a 1 Slmllrh. lima. 

I •Hill'll hi:..". ■ I : jl .. ''•.‘ill TUL 

Kind nostripl'S r <t.1n, H, Is. ]t|>i»idvrfar, 

Fenrig' I'j.. Ifai lg - 

WA.TT FIJI VKOEK ]jthr for nil i( • 
pa rea in. Ii .l*ri?ermiiiri. .7814 BtaLon A'r . 

dj, Ijaily Y lc. 

rMt'EBWrHUT .1 bsia- lird ufflrp Im.-lilAi 
Jin.(i7. rhrrHwTlrcT. dupHnt-nr, rauiiL- 
pnph. HbrlAptUne?. lltretlB Frlrtl. FeiiSLI. 
[flnjjrrrlhij , 1 . Rilli. -CJil iafl iL 

IS" FS "k'r IHerNrlr irtrLpEnlon. ■ThUt mr- 
uiiicedL Print LiB.diJ. TVilic 1'tnlrl Kim. 

mm r 1 11 in H"tj Ini I Lip. IpillaMB. 

TVE-iY ivorra ANSI— tDW re n ? 1 1 s |'r ip“ 
linniili-lu, lip-L.-daCt'. Jll.-r lht kind TOP 
norii 1i,f Inure, nlllir nr 'iFpml. Ni.no ndi- 
-rn ii. isr ?l:w Ih * In innr ln.aikr«?r Sink 
Ujll. Era! dll Hiapi |Pl 'i'lHl TftlUKI 
Irirr JE.'lfl. Rvnl UAIlFlJd lib A' rCCflPl 

of nrleo or C. 0. TV jcrrolirpe In ir. R. 
rVHKIlLT ■'[er> inlri I'reit lUir?l| AMS, fito 
f. OiYiurt& hl. mceiM. 


f'CH’&drML 


ettPPfHlTa itplkiiit. Anuiliie Iti, rn ■ 
lion 7 I 1 . 1 I rral nrr < ninlldLim. In 1 :cill aCn rr - 
FUltl RUirridonl. Men wrle* for rjEniTil* 

Ini. ■: ■inl.l, ill dijrelr&l CO.. LUW bin 

HJakl.r-i 1 -ilir, 

TKRCH AmnlnE imlth iktOf. Copy- 
nilil r*l Rr”. I (liilal. 1 lihitniHl lull ' 1 ! 

J ?Sh|f if, | " 1 " I n e r a. * 1 .11 r . El Ii luir ■. !. Yi 
TVl B± SYell'"- (JS.i e-i Jn'jL'iJtHe 
hciillh ■ddT. iinpirer*. L—.-.fceih irf lirulLli 
illIrMliSIt Wt IIOaLpLliL LYU. 1','iUY Jildk.. 

UlNriMi,. V V _ 

B'APfllJl'f '.i‘ri.Nr> The G-rmp-lPte 'Jlnaa 
LiBdroipo. r. iuldc So 1i">* ninnnlTT. mn- 
hleuelIoii ml tdonllrtit of die ciT-Scn unL 
ertenuia 1,1 ihe u.trtcr Joii.r 178 hires. 
llliiiEmlOil, rkk* JS.3I1. Bern |w«I|iaM 
■uhon reoripi tf nrlrif or C. n, rt *iun*.i'e , rr 
In (1. S. PAnulJE Tlecdiuloi Frese. Bcwm 

H ' ■■■n i: C i- !.n : dr, i l ld -a;„. 

> T J|i'3 r.l I - r Y HSOVeri I hr mul I nlerr ■ Ti 1 1 fr , 
ffti'InacJnK nnd irruritr inetlinCl oi tl vh. Inn 
one's ILte. Analrzo tour Trlemla. TsiuIIt 

unit beEL [. ,>■ 0 n a 1 y ■ j reudin^a Vi L Yd ■ 
IknE?, :i IrarlMr nT a ■ E r 1 1 1 1 if JT. hi Li t-d 7 , 

|ll 1 pgil.lo, |-al|r _ 

BdT.TelN Furidluat ailila e ii Ti 1 Lii I i m. 

roEsTnrl and hejutp to yum hone « 1 rrr 
1 , irr rore. F nk hnniir mm rjn hu)M .1 .airal 
lurLecy if ihla iptru-s*Llni{ fuittJcure Eti'ea 
Lite MiBi-(blfa*e<t In'lni'th^i In rrpr Tf- 

inirtah.r innk, Mil nnljc 11111 ua Cilia juIi|vEL 

ftrMvfrM to tout do,’r G. (f. IV ^lmnlT 

|!1T I'aiLinia ia.dll ir.-l |iimlJHi 1 - 1 1 1 1 1 1 i :a r 

tic-lii Pin F'rr-jp. Baum S*-i. sun e. ttnokrlo 

d| . ChliaRiL 


I :SC'r Na.lb, iialnlE: ? e .rif-rl Inn. 

V- I lerirl hip niiaarmLreil. >Y,IiIpt rrri’ lVrlFE- 
Kwene ISuim. UHHL ltoa o n, Ur tpia. 

HtiilJi Iki.slK. Kttit tnfn owner irill 
Mild chLa hieah a mint at satfroiobiiia. ]i-. 

.iDl'j 1 1 1 re r am lli.rki,: 1 r L | • . Liir.]r[na| |,ir. m 

Iku reeiku of iLl kLnbi eld h inrtc ami 
. I ef dtlill end iXUEtiav. FulSr lEluaeraled. 
I-Elee 18. up. IS'I.L Sua-B Jei coat In 1 In,,'-. 

bvLHl4 vn* toortul tf brl'c 
or s' o. iv mjiihoTf In V. ik. Ifanular 
Mochir.lis Frm. BiKin fiuf. lub 11 Sbiiudu 

dL. S'Kiiapai. 


M1ECELLANEDUE 


BLrW> Your on-n auiosnitlr elorLrle ee 
IrlooFiror: me prexm l.-r cii : eoil? only 
td l.tm ' *jiu|,|,.*lv 1 . | "' r our FiESilL?. NSn a|ir— 
i-IbI I'k-Ji evuuIebiI; as* ...ti|t|ily r>ee J 1 1 [jnk 
L n.inleL* jn«tnjrl|efi» ull|. I|0 k lirlllLS in I 
text 31. QD. £ & Ll. EngUMerlnf Oi„ Tufi 

llrtULji Ait-. , Ji-n.ey s;i[v, 35, 4 . 

iWCENTRAThB - IlSyliL^jule*' jxJ }[|]L 
HtEUpA IN AS Ell N'Lrluda, Klnnatcn , I Si 1 , 1 . I 1 
]'E3fLTL?7 — Tout 4110 11 Fk ImptJhL. Nj- 
ll„naLl 5 kntsn Ii-ahri '. I nai:Hi f I la*; 4 
JSnrcT, fl 11 ITWir It EIT1N, tJ.tSD JCNltF. 
Em rn :, :..|i V ■ -j ,| J. fl.mi F ! -ai I Jill II;- 
I'l'T ll -a. dlliirl Jih-h-'l Ej|i 811-^, 1 r - 1 I Well 
L'n-i'aid. I'i-jiiIi Msrh o<. JjjkirrillE. Ttnn. 

li'ISUSAKU EUf Flu# in FJui Hit! :;l 
Munilrr meniS?; nrUrtHlDE see Ll E . St eiif 

unjEE-j, run me ii I'miked. y-jEtr sucfctLj, 
.tsetY rnae?. - ; M se ttru. jiiUb, ridluiuTH. 

i-l|,ev. diLS'de I'm !4e. abui It w 

; ml.;-! Id ].' a y e r Mf|;. S V 1 , , 1 II J_lr,.| .e.yj y. 
Ni'n-liiirfh. NS. Y. 

"TWHuiu I Sc: Iiiiuita. innolki. Khiihe' 

it. ts.niv NlUEIo-r. T' S L Itilll. .VYlfulk, Vl 

¥ ;iiii. nut lsJ - YASLIS i'rmlurai, Kt- 
frj-hiyrT ■E'P - |lil». MdKlC DlJh rrre lluil.B 
Hdpstlsr. i--3 IrrLne Flare. Tan# Tick. 

lIUMBUrATHrn And lUrvheink! i.TEpirt. 
T Iiiiih Brill hOaleiuid In ni l iibb-Eb nf Elio wnrldl 
MreikloLi free. KlIie? Br«. C*., LIU F*i- 
oriiwwrsl ijhlrj n". Ks CktiJiihri 1514. 
UF.Vll'N TsstotBi.Iu if ‘ boio. Ittl luntl 

Eyiieu eJLInr. bale# niunS liy dnralln -'a 

Mtceie huldlFtl Ions EnthlcHi you bemio 
nrirtlrbrnt il iTolnE lailhoiji. the slit or »n 
InaEtuiTra DC- |n.|tl. lUuaEEtled sliilli. 
Fem C. O. D. Pay poilEuan price, IL isnd 
■■"ail n mount nr pckino -pon nei|.erT. Fro- 

I lar YEis fianSrs Pm-aa, TSienn Fi t- J , ld '1 11. 

LifilerjE' BE., CMUfD. Ill _ 

FBI NT siinr. nlHvns nld>vit press. 
IV Mi or uia.rhi.nrEy. bam. Is? ]*C. tilri.lry, 
W. Jti-in.. -dortnEnaldL. -Dhbe. 
t.ittuciim; «uriB. ic-- inu»i ruled 

II il frm '"BVBl.vrS," h'-i l-u' -liillll. Lial.h:ll. 

IKTERIDH v,-j|| .Jere.r-Hian L-F ■ nluinie 
no# kook pcTertnp all Elm iiiAlCrn hieElludk 
sd attlaLle ttiIL uiMHiecrta. Pranlrkl work- 
Imp InArurSlHW for Mh ptkln amt ikrs- 

I I r llntslir - :. r r g-lran. 141 ptbes, BlIlE- 

1 riled Uelttertil bo lonr draw C si- Ii 

IthrinLy |ia,« |i iEiiiid $1 and (HieEape. Ihifie 

idle Nleehanln Plan. Bon MS. Jw j:. 

j Inl a .rln S' . Chlraee-. 

ABLA'I'I.I IC I 'aef I'l ■ Lar-. IJ ■ mi ,< rC-Y. 

-. 1 1 3 r p ESme, e ‘ [1 y I n r rqrlonn? I'l 17 ail 1 ori Ijerl. 
J_3d byjdlri tE. A cetIo. M-Li*. 

I 7 | "a 1 B | ;[ h I ' a. 7 1'H?: i.-L . d'dl 1'irai 1 . rk. 
lYrho dii.LiYs FertJee. 3"JiLlt3. YVcrjtrhM. 
TlJl 

TYTODim uMNU r.ir vnileur*. c:f-h- 
tjrnC iwir jiinEriirti«n Ju^C (mill bhcil fur 

lliv Aliii^C-ur mill h"Li«- Wflrt il*n|i nirrirt. 
fnnlfllns ill Ih? nwlf >1 inTHnathon «n>l Pp 
«? iE UI«rin»Hl v#L 7 -»jblL*iliril la £p|| iL lhi« 
lov T 1 r I '■? nf 5-1 rrnli laiLpildL Hpiu| fnr 
yiiiT eupy tnilay. Mull sercihcanee wish your 
order, lfatminr Meri»B|r« IY»ii. Iiwem wns. 

UliO E'h-EBrLa_HE. . ^’hh lifli 

— SBcrcr'lia'l Mlt a, 11. SG. f.lrrulai 
free. HiiBir.elle 1 ' Mullnrdrr ItiUTV, VL lh I.J 

22 Vl '■ r ' ' ' M 1 " 

fH’TIKKVn Fpoola for airTTone — Emio 1 
Elli-.il all Tear eojM #1lh Ihl or kreal re# 
I 11 .nl; jii't nnhllShad by Plqi-j lar ItFi-hanSra. 

Tld s htrliahle enrwlppedla rat iuiIt lurnlshe* 
hiindtesSl nr Ideas Tot ne# anil ihV-'Im aiiuti 
far ar.no* rSaanfi Of EllO year. bUL alter ClVCS 
Esmiptete InklivdlDB for muklnE the nrmi- 
pa Tir ei|ii|piaenl aS eery ainnll eO-S AID 
yapaa and 43n lllurLrkslica. fle«J So day ■■ 
■#edi 111 Ml i-f tlirllfi and eseHneienl far 
-fall amf winl it alitrE 1 -dlrja la-1 -. Mu lled 
r-fadpalil onynhEE* for fL". nr rrLII he son! 
r SI T SI lea any ailllmi in U K Klaaply 

pa.i tHisiuiao Alien dellreTtil. Pooolar M<- 
Ilinnl'-i 1 “real. | L r e 1 : : RE'J, Trill 1-peE Slnlirln 
hSL, llilrijii. 
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POPULAR MECHANICS ADVERTISING SECTION 


NEW YORK 

ELECTRICAL 

SCHOOL 

Opportunities 
for All Men! 

Every phase of all branches 
of Practical Electricity 
taught- by Actual Practice in 
America's Foremost Institu- 
tion of Trade Learning. 

Specral Courses in Automobile 
Mc^harsif^ uud Eldtitfifity. 

Day :md c vening fiascos 

open ail YOLir, 

Write for FREE School Booklet 

New York Electrical School 

44 W. 17th St., New York City 


We Will Train You 
in a Few Months 



Bay and Ktglft Sthaofs 
Iff CfffejttfO* Octralt, 
Cftnreiand. tJ9iton r Pttlfa. 

No Books — No Classes 

Experts Earn Up To 
$125a Week as Me- 
chanical Dentists 


Wc Uiebynutn mul* firtiEjer pHtbrSj 
cruwnn, Tfijt fcr_ mctril I him 

il“.,inrH>: -pi d„ Jar eLentiJt-j-. Artec 
umdimtinir you i.rc ready top :i Jab 
ar aon. open ynur Intoftifcwj,'. 

Wn :ii;nL;r 

Big Demand for Men 

Tlnumirvji mJ dcniJac*, pt ijryTTh^re 
wim' war* (a nipahnnlul 
Wc train rs.Hi quickly In <S*> ftr 

rhiKil r-T 1 h 1:^ " _ 1 1 1 - r : i ■ ! i ■ i r 
w fl l" -? -7 1 1 . 1 : 1 1 1'la. I eipeflunsu 
iinw-^iry. 

w '>rfc you r v. uy thru icbool. IYb 
lialp you and :l loU 1o u-H'ii r jmj uss- 1 
while (ahlcg i.iHr (ttiiitiiH. 


nlil lit H-h 


null!. 



FREE 

BOOK 


bcn'J iu. :i. n* luh liiLsiwIins Int hnc-lt 1 h3IIjib a: I 

itluuL IIiIh fhrUTlH urnteaajDQ. AIM lJuUIIh iif i|Jjf 

Hum] olTera. Wrli* [inUyl 
~Mt.-GARR.IF. SCHflfil. M iSClEANTCAl DEXT15TRY— — 
f lilS S, Mlstillpm Arc. . IlieflC: iHB, C3tlfc*Bi r j 


ytthcrat cam af nbllfitirlan, mwAiI it# your Lllustr&tnd tank nis 
Mui'Ji uni r=i t iJvnibiry. nnd aor-pletc InJarmarlon :u< Kp ii'iy 
iijHiurtiji: .1 Iti in dentil laboritoiT wuric. 


I 
I 

i 

I Addrccs . 


Nonii*. 


DoesYour ENGLISH 
Hold You Back? 

Unw dlto On Jfiail KPJIJR! r'Jff wiirdl AT fn.l| [j> iay 
Eta rtlfllt tblm lb llio rltlilE W.III-T UntKH JOB 
■in it ii portMC ffiiulM. >r,u may be ranklhft mln- 
lu-n. In -I i IT+T3 l-ra Uiat UIMA yijU Ui lues yaur 
HTt-ifcr-.it I'C'iHinur.lci'.-. lut- u lnjttrr poBlUoa tt1I.Il 
Ii Util lit jihj- And inf|ilijnrtty Now y,-,u. «u, ItiVt 
bn iniBlIlblr. mikar It Is a in-w, i.nlel., diffamne. 
Trifl’diJ. n-awslly dunlefeL 
5 TJC RaIH r R i PIT. p- ritH I'? * iwip ii jiiiiiAllj.Lf^Tt rduraic-ra ihc SStncira c£ 
a ... . po-rai 

19 



■"* 1^^-hnC. '■*•8 «■*- Y"U k. Fii»|rr . 

Fiici.il. kHriiln Smh *sd P™*!™-!. P»ii«wr «i ■ 

L-:in WnJLai. 

5fNS for THIS FR£E book 

SFEKSflCRjtPT b Ntrr m wit wri I- Ii Ji»-LrwtLui 1* 

Mo Unwnr. w 1 ? "J* to- kim. Jirt 12- i/LjF 
"(■■ini 4 4 ij ta -odmliu p* tdhr. md jhhu kn 

I!m? lrlf4--i»Tr+r -cJ hiMiv-#fl ni.-l hcibJ ard.T ■ Ejl 4 iui-Ji i Iti j uUf 
[■"■fa. 

F& EE I Wrfc-i iir HOT cm. t-U “Tfc. TTsy I* W*. Tllk, 

WcnJji." Jl Vll tsfr i'll! hfLEHEEVS S’l’Mil TO MTp- ii .. J— J Jr] 

■rd ■i-Ti<ri R-3J VUL ID £■.” llri vJ kTrl SITE. SjuII riVjaaVi 
DC? LG FTTLlki J 

KHtHtlUT. ■&. I.jl. *10, H *. ta sl IH I rh'rm. ML Lj 2 

AMERICAN METHOD 

Pays Bi^ Profits 




Htrp Uieklr.e ("r ;i jnb. nut !nw bilSt- 

btMj fuT yOMMLf. Jfy nm - - - ir 1 nut 
arrl y4 -'.-I rwu i -Ui 

i i.-fl.i ■•.r-jErfta Uhe 

An n mi 1 i |l|' • 'HIJ OijJ 

n^-HiTP-'i 1 • . i.i'-n. '■< •rt’fCHrita. 

■ NIP L^l f IW.i iiLHlALlfl* Hdili IE^]. ' 

l!» jl. '■! • fci -Jl. K. r . 



RADIO NEEDS BETTER MEN! 


(’±h vmi niLOIfy? Men irbn u'lD neruej' [■ I r I - ■ of |^j.:kr-;-ip Ln 
i : i :j .J. 1 a i icjiiLIm ar(i nttiiiff thcntwivfii JTOft r l 
I ! y tiLriji 

i:i l .'iiijv 


>p i 

ii/aiiftly, By trolnlTU. 
1 Jtbl-il v.i- ' 


i ictiiLin nlil nrUiifl"UinniHi'(lvi:i Ndh'i 
L ilujfcB^ory EisKrkatCi If-uu hnVti Um el Eir-li work jiqii 
huims. Frurtaus bnura. ..thn« «nn Imiicv you a i:i-i tit ]Ab , ■ 

1 1 c i r r t-p . yi'ntn nVj-ri r r . I i I i I . . I..- , [y L . I . rj ','irtL _ 7|'. i. C 

ci.'.r ... i 


UNIVERSITYvCHICAGO 


HOME- STUDY COURSES 

Ccindinunymr lup-li-ti^irKil , ciill^ew ptr tur.na I Bn Mram 
of ^ItiCititoL. TablImbs. ItubiiLuus uiul Social Wnr mgr:. 
Men arid Wotncn in nur.y v i >r ji t ljTi i l-j. ti tx: iijiirifj. t|i^: tfal 
CE‘iirsr;iii‘i 45 ( I i- [F l n; n l (ruikt; Hi U> Obtain KuiaanBB by 
ejtjMfrlsFurc-uEt-jral and ftM practira!: piirpctoa. The 
course; yield -credit. Aui: f-AF IrOO 

Til F UNCWEREmr or llH il:P,LlH 

Em ELLIS HALL |7 M 1 1 *: JL ll (■ , fit- 



Handbook for FariYiers 

Stii dLinnn'nriiTfl Hy pinotjanJ toJIinjt Imc fcn 

WJiftir ot improvfl tho TUTirruu dcvkA rIkI jdhcEiLiicb uatd 
nfont a Ennii nr Eanderi. Ii>i:i illLiitnitLura. "Tlio Most 
Unn-itrlialjla Bdik IvvCt Pulil- inxl J’dT F^ririiiTii, 1 ' tuiyi uiiA 
nulhsTrity. 5*nrf Sv iM^nty. When (lie postman delivers 
die buok lo yon, Jiand bicn FI plui iLhofcw cccaii rii.ni 

POPULAR MECHANICS PRESS 

PijpuLur ?i-f irchasiiuu Djuitding;, Risu-Jafl. Til , flhiiicii pci, II]. 


BLUEPRINT READING 

For the Building Trades 

Every man y.l>a b nnitiitifius 1o 
li-irr It* East (Ir-fcnit ol tSiiefirint 
boub 



rrn^linri will waul Ihh new 
wjibcli is thomuKh., enniplefc^ and 
ijp-io-(3K'-niirniif, WfiUTB in -a 
clear, ujon itclmLeal ruimnur. An 
Ideal WQfftlni tOOl lor »h|1i rl ii uta, 
LOBthfrii, si.uilt?raLs. CatTpenLuns. 
bricklaycm, Etc, 

Over ISO |ra£ea — 5S pin ns and 
[lluiirrmEiina. 

C 3 utli— ■ Prk-i* JI.H pi ist pf'id 

Popular Mechanics Press 
ftoo m Ft 

JDD E. Ontario St ChlcaiD 


WAen u:riti«er jir-ccT3c menEtott PojstiJof JiucJlattloa 






popular mechanics advertising section 



Day Easy 

JdBt plug In Hi tilt nrnTrst clcetrlc nutlet nncl jVTnstn I ■—-you hnvn iDxtHnln.n.tuus, Cuulmuuus 
numiric hrn wfiitr mm yoiit cold ffater fmoet. Tttto tells itu in a nuMiall why me ]n- 
t'entEcn or tltL 1 Toiil Thumb aULumulJe el*eLFiC JiuL Water lie a. Let odLI muku il t'H>y for full to 

JIU.kf Up Ul Sill. MU JL (I.LJ. 

The elcciTle 3iL':iir-;| >. 1 i t i il.. -u l -.i.iLt-r eomcri direct Tram ihc faucet IrunLnticnnruusly — ]f:s, 
ch guttkly ax you earn turn tin th* ClitrCbE. *tid the ll>4 waier HI Hu iniLrflriteLy UITDL1 VtML 
f-lmt till the electricity. The east is small — L'uuruuiuMhi is creat. ThUhI wheruTer hi: i 

« :■ I-- I i ■ I -II ■! • ■ I I -I III-- 'll tin-ill- .1 1 1 1- In 1 i I- M'li'M I -l n JUT.', IXiAk!. "II t-.lln-r .'1 1 

At DC cuttl'ilL. You anil vu uj i'ust"nch< Will hi«ri'eL and lie ilditlitou at 111 Ju new discover) 
h? nlwirirnl science. Tin- m.iull llmc ft fU.Ti Tor III-. Torn T h 11 : 11 I ■, Junior [1 lU- vollsl or 
fn.TS for Torn Tlmml), Senior H2» vcLls) daci llie work of any nsjtenslTe liat mcer lic-iUlijE 
equipment tuoliuii a i' v er id ] tiulUln.ti dOfLUTt^diB T-nnt Thumb ebtolllteli' el lini n«(«H the jiLuiiiIp r 
til- any olhcr utlillLlouL expense. Onk'r dirtd Train ua ! Wc an- !Jie oripinu kirx, numufntv- 
lureri. Owfierp at4't |ihU irtfes of him fnnioua r.cnL cripicdl If Din Thumb rli-nl rli- lent v,-;i ri:r 

No Installation - Stick One On Faucet and Sale Is Made 

Think nf 111 no Llr-Un llallt'IS. Tin r-jMrn tspi'iiM — nnthlnfl hj|jw ;r> do Out DO Slick Lt Oli the 
f a iii-ri , turn on electricity amt it M I litre nwly tor duty, Eaxily nmiciretl w-litu n«l iwnii'i: 
ensllv <->i rr ji’iS bn nny [>»rL uT liukee where milt] wakr Ja rnnntr.K and htrt water Is wnnted. 
Etn^ ninny tjhux— 1 00 hUliiutaliin tn menthib Lend. Wrieiis only 1 |h, p made dTUlTEty nf nJumk. 
□urn: C*ll'Mit- ran., rnr niuTJui; jnirl*. nothin?: Lo ?e-L out -nf order. 

If $40 A Day Sounds Good To You Rush Coupon 

Thi; r-J^r iclwAlflr lETtntlan pITf p. irrmrnilMit uln pudlbjQtbri. At dio lw pri« n[ J3TA *;£■* ilwuH 
Iw .Sh.f 1 h K-ll II btlM ||J a diy. You (jurkrl |L.**J rjrh. rummbslfta to cWPy illr. If I™3 wi'mlij IrtCi 1* 
EMIT UL JbCriil U|j| pfiijiulllici, 3 IfTl Yuur r?E*in urf iddxftS l* c.-iJLK-n £ir, InrCt-Cf still, ftt ?r II III A 

i." antt. a li 4i li muiK) order Ew ig- mumn and ruji La ui. 'VVe mtn lufiil uiupiHfi pH1|t.e iwiiili 


eanulhubf 1 To 

yiiiiLub -.-ICvli-lr h.i I 
wa-.i r hr i- 1 r crrf.i"r 
bliek’!-. lejhbE pit- 
l h«, kri Ud *I£H- 
Ihlne necesiUT 1 * 

blip fim til iljHi '1 
nikklQE tj.- Il- tiu.ue 
i iiir ul rmc*. 


yErnlnjI F'raUu>:bi Cd.. 4 u. f 
□ epl. 3 JU. 2 II D H.llii'h SI , 

NfW Ylirk. N Y. 

Thr Ti'H TSumh elrdrtr but *ilff hratrr lifts like * k>JL nm-ei- gi|« ' 

IB*. I un lure LnLa-rned Ln hnmrini- Inn! ie mb* up in- tlu.uOi an irl.h 1h* 
1 1 r. 1 H ' - 1 L- 1 1 . I bma ehtrtHt btilb lilP iwnpiiilLlIia 1 IID lnlT**l*u cn il tills 

“^Tfti rhi til Red mwiw enhy Tur IMS. T|»m* irpfl tot «ie Thumb JuflfT- 
«d.:-x bliAhi Lod srlllnfi i=iicniilon. V. I* nnd«|Hi>M] swn jrr 11 ' 1 ,, u L n H' i i? 
Ultplr (iuir,l I -Lll r* TwrrnllLlHl IP IPk* PT-THti mil PPlNfl II *0 I-.T.H AFftK ■ l 

hr rrity T«H TYliUb. Jr I «L 1 , « 11.50 1 P 7 r-,ny 7 ua Tt[l>tih r Sr. I Til. 
It Li undFl-FtPOd I bill inwt (hF Mdtn Id TBI infl jrun trill Ihlp dtTKS W BT 

rt pm Ta inCMinillro hr!i™» niLIng 1 If. ana rf jrauc 
IEwiM. ICiki send 1 h 5 i by lYim® mill 3 t« of r>- n [jli-jh. 


Gitr 


S 1 »lt 


f 7 dFM<fra hi Mnrf irdfl ntdfr al same prir*. Ch^tr /orHdit fPiiwrtrf * 1 ■<?<? 

nr f &r mi A UrtLr tay/i eftn onfrr, 


TFhtf* trririnrj ta ndwTliarnt pj/e-jiac INcftflFlIt I’bfni Inr IfpchtJirtP^ 
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Go to High 
School at Home 


You cnn sccmc n. high Edtooi tdiication right nt 
tinme liy studying the splendid nrw CDUTsrs re- 
cently prrpnr^d hy (lip 1C nc ■■ rri :i r i-:i nn | Crjircspcin- 
dunre Srhcialp, 

Tlicur rOucfrrt tti) ■fflTlh‘ilrH-1 to (fie tOurm given in rcsi- 
sient hiKh srl idoiss. They have bwn inecially srran^il for 

men othT wmilmi who wi«n to meet cnllcff Cli’rt/iee esniiiinx.- 
liwtt,. (i> qutiify f'T 4 fcv$i|i*« S’liMiliGfi, Cr tn- nake up the 
education they mim'd when farced to jruvn sc him I too graa. 

The CalLefrn Prepomtaiy Ctnme, Ebr ITIpKk Sebnal Oimncr-- 
rial Cauisr and (hi 1 ; Li,:li Fehwl EdeI sh. Course incluiJv Ens- 
lish, (ilfffluet, :'l i . u- i 0 h. L h Medieval, mpfmi *>'.] Xj, $, HM'=y, 
physlolncy, Llrtaiiiic, yetiprriphy. Lai L ti, honb.kM'pJnK, dritwltie, 
feamelrT 1 , r.h oil hard, phys-ics, c hem Lilly, salesmans-hip. ndvEf* 
ti^HS, cIypC 3, tripmoniriiy. (eo&nmicflr American) buSineSa In*, 
enrpos'alinn l"R’.n>v P tnonry and hanking, Ini-- ntw and traila 
ecccii.iiTi.icj, etc. A uiplaiia. u jjivtn at gr.nl iiptioru 

Thfr hsseni are easy tn undrestand and you wilt mute 
rapid prnsms beenute yim will he rd a that iy y^nrttif ami 
ymi Will tlvlr oniff the £ a I din C it tit inslTuctan who ace 
Sl-'iffteJy iUlemErcl in LeJpin.-; yoj to get aiii'id and achieve 
the Litre r things of lift, 

Juit mart and mail the rcapon and iff will Jtlnjly fi'mi 
you inLc-jjslins free booklets, dfKfUhittB Lhe High School 
Courses of ibe IiiL-riniii IoiliI CQfrCrsiXuulicice Schools nr any 
other sublet Dn which you are nuns': oil. 


I NT tFttf A.T I □ M.'i L CO fEd E-HPDPfB EH CE BCHOa L5 
Bok SSfiliQ, Serwntsn. Prnm. 


WLltout eeit at 1 : 1 : 1 1 1 ; :\I I jihejn iflU me h*w I tan .juiltTj tee 

tit irtilLhia up sn ■iiiidwt bcltre which 1 ban m»rfcc.) in I; 

□ Callei-e Preptuelory Ccu/se 

Gl H i|fl» SeHijn-l Commercial Caaraa 

□ High Sihnn-l Pnjlieh Course 

□ llikh Sellout Vueaimnxl CvtseMi 


O H ijtti SibcoL ABrLbiiltLira.1 Course 


IfEluslnr*! JSr.niiiemcnt 
[inluiirLi i 'Miiriixriricnt 
lhjriHie.pl Mjjmu 1 -.' e ri L 
Ttlfli: ililii jehrjhL 
tcmunSLnp :■ m I tt P, .t. 
Could nr 

□ CI&M .It-ctnml Ing 
Isutdtixes-lng 
SitrrpSirLil D'-irk 

IjjonJsli □ E-'crrwb 

TECHNICAL AND 


^ilr?.ji:inilil[r 
A-ilirrl lisn^ 

iJusIness d'nm , iivr!(tenrT 
Jihrw L’srJ itpJ K iun 
Lecieclne 
T i mi,: rj^ li ■' irirt T V !■ 1 1 * J 
IKiikII'Ii □ Chi! Siritn 

I KuLItit 7'1 III d'lerK 
Ttii i'te eetpitJ Subip-i s 
j [|tiKiT.iiLiif; rjC'arl'i’mnB 

IN&IJETHIAL COURSES 


I TIcrtrlrsL nr^lncerLni 
Uevtrle Ll^li'lro 1 
Mei hank'll JSTUlnet r 
Medmik-dl T'rrf''s'nJ , n 
Mu' In" :-!f/i|: l> 7 i ci Lea 
ItaljriEiiL t J rj- iLLiTm 
Id",’ t?-'.r|rJi OrnilniK 
ClTtl KnEltww 

Huivevtnz mil Jripnlnit 
HUi •■in.: ml lloitlnr 
strjin Biielriccrlne 
JLl.Jlu □ Shut lElulttf 


ArrhSIfft 

A r ■ 1 1 1 1 •.■ r i s' BluenrlrC’ 
CantnclDr and li. ih'Vr 
Ari lul rrLm i.l DlnlitniAn 
tdanmCn hutlilnr 
UtrutlsTrl l-awlnirtr 
CfetmlVlIT Qdniariiiu.-f 
,lut«ri£*Jle tV'irk 
.trJatlwji Hy Inn 
Till’ IU..I il'll 

t[ 4 r .-111 ,'JM- ill I ITuHrr 
II 1 5 hmj a Idea 




„ .| etil* 



■Till-: CH'ir : rnl n-rpj, 1 Ik nrvjwrliw In' 
nut boniHk. Jtrerywlieru sutess lend ilL 


Irspr 

an ' ' 

other IliiK. Look iirujii'l you; ynu'lL 

ti'i so in ynur uwa Lvtti, wiiLni. 


Trained Mm in Ritf Dtwanl 


. .I a dU| Bf ^KIHl 
i M _l | rv u-J, i'.d . t<rm. 
■ hi anal f n 


flhep rntehatilos, hiirtnllcrr, renloe Ewm, 

?V*lnil>i 7 ll ltd nJ^I fllltwn BP* hrir-Jr-i ILr# 
K^hp ,.v, pin r., FJW Bi Tci bad kbd n> ebM *-J- 

TponiKBAi 


Eary and Q-uickli Learn 


kd Lfe :la- Ca-iML Kir I 


Ln 'Alt MkUlAni W rs si _ 

■ Y 1 L. KtLiTB k a i - a I I r I T kfi'ral ■■ ■■ .1 -f i 




upra 

|l'™ri| fprld 


-rtr h.T PFLtt; KHJi k L E t" h i'liZii L fzr ilia 

■■4 N.t «c lr Ip itmi in Ila- 3 IL TTriifl bL -51^= JJDW -ia 

THE Natidhal tCCm., 4310 Eucl d i« n € LLy^L Q. 



EBUILD YOUR BRAINS 

fti r Wtaiib and Pauer „ Our lyirtm 'Th* 
Way to Wwlih ond f'-nwer^ lallc how ''s+lf- 

mHdB iiiiii 'cMukL- 1 henne .i*ir ithpirT.:l puwui- 
fulj hew ra nr nl’rXi your picrpanl fhonryt, 

or.j h ;,..... | c, iMreasa’hemtirbuildlny Pros- 

pri ilv he biri. Tr u n I; :■ : hulls h imii IFfrEm .3 
J3 il*rt rn o J?0, MD u»r renr -cneiryi 
tivb, -and t-*ei aracricul letlruerion Irtplein 
1-jnr u j'jl-, i I pest in- ie. Preipaiily Tminuin, 
lnc.j He-sm A, 170D WqlngB Ski fhileR, fa. 


n 

L 


EARN MECHANICAL DENTiSTR 

Eirr" iio m3iv«|r — iHnn mgsdid Everywhire, This 


nsonrv-mxklriE biisme-^ easily leiim:«l Izi n few mwntiit 

day or fell lug Il'CPl. Pruit’lul ir.llilllg InitlTldml 
luiRTuetlaa. Huy cernu. BrhH>l l ; iilnnly i iiilnr-iyi. virlcc 
tnr ir i.itjii q p eiiJ ipLiiii ic oi o-irnr. ^dUrc-r-j- 
HIM rirs irnniL er ii[nu :n nEmsm. lib*, lui SI., "i.tcii 


y 

v. ■ 



Build Muscles and Strength 

With This Iron Shoe 

The GernLinn Jnrnme’l the icon Blinn, 
They n-etllnlJl I ' I inllj 1 1 '.: I CJh-Jii Ur wrlili'Yi: 
Lilp ■- niL |h rlrii Imi Wn timiin-ht |t In 
Aiiutikw iuHhnuLH-nkHT] It. Kvary Btmfll 
min iuhh imiii la luiiid cjnci tnoHflm, 
trenviyiil'ms rhrot and. ■ppu-Terrul ?t4n(r' 
111* onus. 'iVt- Kbaw hew Lo itroHop 
Abdiirar-ii ini' i l-e:, ho yeti will he ± uii>- 
luiCuliur I il 3D iSh y h. Vrii lUei'i JlhL nlnii 
avgiirxtuie nnd hi- ym njrk nut rnur 
in.iScJu bulldlnjr pcoulems. ti n LpiEutle 
with our 

FREE ■SPECIAL OFFER. 

chb irom Mix's pamo[:h hivrav 

| t.I.ljLHTIt.Ji'j'SJJ iml-I UUI: CMUKHR 
nr nit-roltHi LnntructtuTi. «F1>(1IAL 
R T IS p; N GTE! HI-t'ORDER D n .f 
STEtCNOTlE ILEtlJHTEH, thereliy 

nuking it.ii ihc erxeieiii Irmly bullitlcg 
nffir LiruM'JiCsr.l. Piithiw ■- P>r i-lmli-ii 1 1 1 
vliftBhbliHM : i - ■ ■ I uat i n:u ir-lp <ir ^tj.j -1 
Kink |n iiikit nn our cgseelaE otter for 
the PiiHWt prlcesl and rrratmt romlt- 
reiilsiz eiK-ceher laniR-f- tin' hum. tWrH* 
tsCl" Ib-r IrU InlormiElDn Half 

■ pHClHl alllT. 

AriifricF.n Athletic Appliutce Co. 

239 Kruurlwiiy r Dept. P.M.S.A., NEW YORK, N.Y. 



IVhflJii icj't (its ij fx advert faerr f.'u'HTiT wifttfEDr?- f*-0-tiN.rrtr .tf df'hfllt IC--3 
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:see» 



#/i 


Drafting 



urse 


the man who must 
spare time and 
every minute count 


Jii draJttr.c tia in every leading TM-nleMLanindBy, 

it lluW pajk'H tu S|l«ial ili 1 -, ALl-I-i-# i:mi- i-T i,U 

jr.!ip<.jliiiil bmiirheR. It's the Hircst tu; 1 tm 
svuft aiitWt*". Fhilif l>i|f IIt-IiUi rrvjm t* li n-|l tiji 
clircee — mec Lara ini — electrical — architect^ 

il»L- >1 F.n LnFul ■ fti*h wijHii--H.il I 


unlimited in (ipprirt unities. f 2 prcid.lizrd drult*- 
Iiavt wi.n faiuc mid fartitivn im 1 1 1 r- n t . ■ r - 
l.nji]i|HT- , ;in.liijivis, (echinix iuna uud de»iinicrc. 
OuT i-iiIIi li' 1r;iin iis; fttlioinu tuEa time-an.il crat 
toil Jihctiun o I that jcrtiiirfd lo n ay r.-i 
wtmyl TW wmIi'i-I iv* mlJtb- 
ud lit RpecinELied inui.iiiu. in 
d |h dirlinr- 

?P live with Chioigm Tec it, 

£7 "25 BP 


□mill 

Eilra 



the rrault nJ 2 V j- caru 

r?.firrjrn*Fi* 31 1 1r:urii fig 

men both in nut Chi- 

HiIihi.E :L||rl nt [ 1 1 > I r 1 1 • tiV h.:i il. I t 

ucciiunt* f'jr the b v, 1 LT t , ouhstiMidiiuz 
- M " I ' I ' J - III' J tu ieriMhlH.it*' A^l r || , SJ' 

andnoiKSfCDtiiidbi nrc film inn it'd. ItDflen 
thn nh nrl ii'l h 111 1-0 lit (.III- iiIkIh-*' pniii Ik LIs- 
in ilriii'r i'in. The h.irli piets iimiJ u-iii renurd 
todnv Dm rn.t uni by due jaefc-ol all (jade? 
DmJbtiien whim much the Sl.tKHJ h"iJ StO.OOO 
jtibei r 1 ,IL young eniKisb tu cajity mcc«a are all 
SEX^lHinte — nub a rnumLcr in ■■ h > vA i(a frjui l,tjuz 
branches. This nurvcLciiu mechanical, cleetriral. 
li'irliJiiiE Jfitiii urtEUHrriiiR ttiw <-rii«cj|)g NlUIIHDlk 
uE irtbs ariiiiiiLlI y far iLrriElinp HKcializ-td. Morec-vcr 

:i Fiifl 1 :iy jh (.In ^n uLi'.'t iJr 1 i ll jn:r mi cr<:Ll. ivi :mrl 

inventive ability’. 
h- 1 nd for the ChieHiKJ 

T I T:f 11 Ft 11 r 1 1 1 III r- 


Specialized 

draftsmen earn 


100 

a week 
and up 


Study Catalog. Learn, 
hn w irri/niLfi wi(b Ji 
rummon ttchtiul chItjou- 
ti.n-n 1 ' :ti. mi*- br- 
■etiiiiu * r 1 =-3 1 ■■ t; 1 ■ ■ l radii ml , 
spr-r-irOtzt-d iLriii Ionian — 
wLhi maximum BfWil 
sad surjit laihvly little 
expense. (Juz Eitsi eni- 

jttny iui:n t. mi iep- lielps 

yon to a urir-I pnsitLaa 

SlI^l'Htfl ILt ft I.* 1 1 y . Loif 

coaL — eoay terzna. 


Clilta-ge Te4.hnk.al Calient, 

Part, |M-ZPt, 111 E. ZEIh 5L h Chlitgt, 111. 

I’Ipshf btotI my peil iwld. your hln 1-Tec liouh t-n [inirimy 
i'-l; iiiit atinui 'ipiwn un; ih-n nod .tMiir Cii tfcyi- Tr nl nl m - 
At-lkjm'. 1 . 


Xaroe . . 
AdU nwj 
Qti ... 
Afif. 


t : in r i- 


. . . OrTiiTiiilnn. 




■ Write tcuay I'Srynup eupy uE lls iicit Hnllm Aemru-iatton 
t t.!-i:.ilbiHiU- tih'TsiH yi.ij i-.lv v v. nj.-- tit siiiki jn 1 1 1 - y Ln ltn- 
dtiL ’j Kl' 7 ■ '1 L r -w ■. 1 r □■nt'iwnikirsi ip ■ 3 X 1 n H"ur ^in J 
p Her. V. r • -p i-! >lfjiS«il li- Paul TiLh l ■. U rvrf L-Z+-. y-j j. i c*lA it>J j 
2"'lL_l_ tl IL-'. U IL' li«1 7Ji:rHJUrt. J 

HtBIQ THAINIHQ h5SOCMTIDN DF hN-CniCA U 

5 >*Ol. Pffl-fl -I SI j RAirU«i»il A r.., CilC Hi-d tM 


Radio 

Handbook 


Mysterious Power of Pelmanism CHEMISTRY 


Let in send yon n line enpy n-r “Hclentldc ■ s Ind Train Ini." An itt* 
aiPictLyr: EhiiiIi buI''ii expiat'd ir - iiluuiie aynefin ut nilml utlnlmt 
iln-.L ly UKxl liv Jmwi [lusli 7£0.llTH|i fS-ilrilA. It WLIL HliiJW Jftill IbhW 
ami *u? l-yini 3 i,i|lfliii it clm.-.tfp Bystcmi iif i*aclHni( rnc iI«t»Ii3|iIiw cd 
the inefstnl ijhm i-pi nr i hn unrr* i inw Knii inn - 1 br aileli il dti nnri"he*l 
in oil .ih Frdcar waUaea, j'Ij Elauy ]j,ui'er iopktip Et iir me, I'rlnpe 
t tmrii-J Aat.Imh U-.iI bll:nlH'i!:l ntothen. WfllC TOJ7.1 V to 

THE PELMAH IHSTITUTE OP AMERICA 

T1 WI'ST ISth 3TRCET BIPT, L? HEW TQFEK CITY 


T:,tyr rrns-t in 

waloa 


VOUR WAY 

vo success/ 

DDNT COPT — LEARN To ORIGINATE! 
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. ™ IIUW Iq UH.fHA.TE UILIUI- 

L“!Ai:TOOVi *1 hmrrl f.iL TC^I P*" ¥KlA- r UwUli' i^Er- 

biaa £li litimuiJ tiiir t£lU llllUiFHkni. JX ICT U-'r'.p.. . 

Jficiid aim aid o-J-Jr-rn /rr .'ph 

RAVE WORNS fi CHODl, SIS Lake-lew Rt, E-1 , Cln.U^, Ohl* 


*z 


Complete, i—ictica. bijniT^Uniy 
ii>jrs^ jiri.fM.Ti-d hy si-xnc of the 
t*r-1 k 11 o*ii chnii^U- in |hi<. iijntur,', 

Siii;liidLnp A: i.i:x li-Mirun, D.S., MA., 


jiii-liMunp alus Kncaats, tua., .M.ft.. 
f'li.U — litad <A i;tcjT larimcnt pd In 
diiaLriai Chrmijiriu Tmt 
Jh-niiULle-; L. M. Tue.u.tM 


AT Mi/ Coupon tor Frtt ffookhl 


I'h.D. — Ki.iTrnrtl f EJliirJ 1 
CliL-milt, Wiiwn ft Cm. Sky 
V icp - t'nrsiiknit. ildiinl 
('h.mii-ni anil Orcmic 
] rr 4 1 u .= ix Cij, ; Erp.-iBLET 
Ftpuc ci rax , B .S, -- 
Hrid ef lie DeixitI- 
mf-nl of Mf-liLii™:.-. 
Lr-iipa Univtrxiry. aw 
ChvTM- T,. fiinsjf, rb.D. 
— rrpfieemr fif A^pliirt 
Ch^lBtry, ItnivanLiy 
ril TYititey'vnr.iiL 


tN TER NATIO NAL «CHO«lL CF C H tM i»T Ir V 

with th* (Kltiaujlhst Cnrrrj.rHmlrnci Srhi'il:, 

Bps f.E'11- r.. Eerantan. Penns 


L Jll 

111 

□ I 


liVIrhmit red nr DhlJEtllan, 

. t jiRtr I:--- -i'-pI uilh- i-i'irw Ip 

I AanEytlESICBemlitry [ 

nhrmiri.1 Lnpinn-jni [ 

InJuiIritl C.'.-rr ii-try l 


l-li jm send ci- fill 'V;.il!a 
I ■Aetairprfleal Ch»n l«or 

| :lhcr4 irhi.-n.iti) Ciuim 

j Fharmi(y 


hfamt ... 

SiMn'ii 


hi 

JiM-3' 


Easily Learned in 12 Weeks 

No Book* —No Lessons 
Hot a Correspondence Course 


O-Sw-f'iiy tnuniDR raakcii yuii tjf Jnird L nemplnytrriinf 

i-Bfi fitcrJiif yin! .1 jijn vc. KwMoy tTilaedman. Leun Jr.le- irl- lev ! 

?■] iflW n'lij; ‘■r I|i!< ' I • — c»- 1 1 1 r ■'fcl i ' ! . - Of them — fCEKitr Llinlr biJMbiim l:+ , i-.L!i-r: NMSft O^jiHMl 

F'- r ie by i in** u «■ nc-rt wkb rcml Ej-.-b ubrnb 4 m|ieIp:hmmi. 

white FOR aia free Bitcm and special nimoi orrtp 


Uw„l. C-* ^ 


SCHOOLS 






Iron Horse' Touched by Beauty's Hand 



OttU KjliikM". design engineer and the 
— -Hmrficr oi streamlining," 1i a s drawn plans 
for a beautiful new type of railway en- 
gine that is expected to combine a thirty- 
eight -per rent increase in efficiency with 
its esthetic appeal. 'Hy streamlining the 
entire locomOtivc-und-teuder assembly, as 


iEiOuiS above, anil using duraluminum nr 
other aluminum alloy for a majority ui 
the metal parts,. the weight can be re- 
duced buy half. This would provide much 
higher speed, yee at a cost not exceeding 
present figures, Tt would decrease up- 
keep costs on the roadbed as well. 


J u 



r 


rta 




into the East 


HATCH PT5LDTI 
WIND SHfltU> 


WHINS M 
tBSERVATlQH W7TH 
bllUBLE SEJCtflHT - 


Popular Mechanics Magazine 

JL HEG-IE-TM cn Fa tf. ?. MT[«T OPTIC I V 

WHITTEN SO YOU CAN UNDERSTAND IT 


Vol. 56 SEPTEMBER, J$3J No. 3 
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J-TGW about a trip around the world- 
■ ... on your two weeks' vacation ? Ask 
VVil-ey Post and Harold Catty, who have 
flung a girdle around the globe in just 
eigltV days, fifteen hours and fifty-one 
minutes — a forecast of fit- 
dire fiir travel. 

Magellan a 1,125-day 

world lour has shrunk to 
ItH s than nine, 

Wil ey Tost lost an eye 
in an oil- field accident in 
Oklahoma. That gave him 
S2,0(K> compensation, and 
his fstst airplane — the start 
of liis. flying; career, 

Harold Catty trained in 
the Australian naval ae ad- 
orn y ns a navigator. He 
served in t he m e r c h a u t 
marine and then opened a 
school. Of Elis ability 


-n fl, U 41 Kit v 

Colonel Lindbergh remarked : 'Tic is one 
of the greatest navigators, in the world/' 

It may seem a simple thing to pilot an 
airplane across the ocean since steamers 
go with such regularity. But taking ob- 
servations from a liner 
and “shooting the sun” 
from an airplane averag- 
ing H.K3 miles an hour art 
<]iiite different iohs. The 
position of the plane 
changes so rapidly that 
i h e reckoning bee uni e$ 
most difficult. So, while 
llie advent tt re ofTered a 
daring challenge to both 
men and aircraft, above 
all it gave a decisive test 
to the instruments by 
which men steer across 
seas and continents. 

And what arc the re- 
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CtJEKCE AN It INVENTION- 
a rn.Hgfliinit toDg and i'j'vcrali-jr 
heiQWD, has been merged with Pap- 
ula: Mechanics. Pvunnii'ss w,rh this 
Isnie, Science and Irivc=i1k>=i aub 
at r I bird u«U receive this irnir^xLiic 
envh TOnitSi namit elitLr subscription 
CEpiTK. Th-ase who h$v$ been. sub 
k risers la loth, will baur thetf stab, 
tcripELDH In Popular Mcohintii c* r 
icndeU Tiy the n unitor oF nrydths- '.a I 
Si-n -iuc unit [ i! i-e-ait lea nitl Hin. W« 
wiLceSrti* im i — :iew readers with 1 he 
hope that ttiej will igrcw na like Ihii 
mafciTine «t well a.*, Ihsy ■! id th.r other. 
Alt tontestt a ltd nffwfc taurine ted 
hy Scienrc arad Io«vnijpn have L«n 
discontinued. 
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Mil tf, ». lit pressure — m short, he had .1 
whole >i a it ui s h; Cple-H s reporters wcirk- 
iiig fop ]| i in. 

Only :l pilo( if.itfj-.vs what a pea-soup 
fog means. \ Few hundred miles ml the 
cuisst -us England, rmd llte "Winnie Mae" 
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suits? First, MiaL Hie instruments and 
mathematical t a Ij le.-H used in determining 
position need improvement : second, that 
Loe radio enu:pinent was tu much dead 
Freight. But it" the instruments and fa- 
Ij I e -i used in determining position were at 
fault, the bewildering array of illuminat- 
ed needles, figures and dials on (lie du-h- 
hoard actjuiitecl themselves splendidly. 
Post had before him devices for measur- 
ing his distance from the earth, Ids ve- 
to city with reference to both rhei atmos- 
phere and ground objects, motor temper- 


UWT.U5WEU. SMITH 
1924- L',5. ARMY TLVt Ri 
'n DAYS -J> D.’.T"- t lifts. 
FL>TSi Tlh f.E 


flew blind at an altitude of 12,000 feet. Je 
was daytime, but it might just as well 
bare been night, ["laity watched for every 
crack in a cloud to get a sight. And Post 
held the ship true lo the course of the 
com pars, 

Between Berlin and Moscow, a 925- 

niilc land hop. they encountered tile dir- 
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tiest flying trn their entire journey. The 
ceiling pressed down so close that they 
were forced to fly just above the tree tops, 
Landmarks flew by so swiftly that they 
were unable to check their course. Here 
Unity's drift indicator came to assistance. 
It corrected the slmt in flight direction 
caused by cross winds. With the aid of 
that sense called “dead reckoning,” Post 
struck Moscow square on the nose. 

fn eastern Siberia they traveled over a 
strange and hostile wilderness where again 
they almost scraped the trees, and their 
hearts leaped as strange apparitions 
loomed out of tfie eerie mist. Several 
limes, they pulled the “Winnie Mae" up 
sEiarply,, and here it was their Sperry hor- 
izon which saved the expedition. 

They started across t ii e Sea of Okhotsk 
just before darkness ; and as it began to 
rain, the fog thickened, and for four 
hours no outside object could be distin- 
guished. Every instrument on the dash- 
board became vital, since the aviga tor’s 
tools were useless. Over the Bering sea 
they flew blind through more dense fog. 

Among Post’s most dependable instru- 
ments was the Sperry directional gyro 
which indicated the “Winnie Mac’s 11 com- 
pass course. Unlike tFic magnetic com- 
pass, it dues not oscillate in turns or in 
rough air. When used in connection with 


the horizon,, the directional gyro allows 
the pilot to perforin all essential maneu- 
vers without seeing outside the ship. The 
value of the horizon in blind flying can- 
not be overestimated. Tls chief function 
is to correct I lie errors of nur senses when 
judging position in 5 puce. Man reties on 
three special senses to determine his 
position in space: The eve places him 

with reference 1 o the horizon line : tfie 
inner ear maintains a sense of equilibrium 
by means of a tiny liquid level, and the 
feel of his own weight sometimes tells 
him which is up and which down. 

Experience prove? that if the eye? are 
blindfolded, the inner ear and our sense 
of weight cannot define the horizontal for 
us. When a pilot makes a climbing turn, 
liis notion of vertical is really ,1 forty-Jivc- 
degree line. Hence, the need for an in- 
strument to define the horizon at all times. 
TEie Sperry horizon provides the pilot an 
exact picture of himself with reference to 
the earth's li orison. If his plane’s nose 
is pointed above the natural horizon, he 
sees a tiny mode! of an airplane with its 
nose pointed that way. If be dives, this 
tiny plane drops below the instrument’s 
horizon ; if lie hanks, the tiny wings are 
shown tipped. The turn Indicator also 
proved a valuable blind -flying instrument. 
It enables a pilot to steer a straight 
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course when the compass cannot he rc- 
Eied upon. U is not a Elected by rolling or 
pitching but indicates the least motion 
about a vertical axis. 

Catty* with Lieut. Commander Philip 
Weems, U, S, Navy, h&s devised new 
methods for determining position by ce- 
lestial avigation. Their system employs 
att sero-ch Tonometer and a frtr^lc sex- 
tant. With a bubble sextant, one need nut 
depend upon the horizon, but uses in- 
stead the sun and the stats. And the aeru- 
ch tonometer, worn on the wrist, is in- 
tended to overcome the difficulty that air- 
pianr speeds* place Otl the avigntor. It is 
easy to remember the exact time at sea 
where motion is sluggish, hut in flying at 
high speeds a great error is introduced. 
The aero-chronometer is a mechanical 
check on the exact instant of observation. 

Although the "Winnie Mae's" radio 
proved of little help, Gatty believes that 


radio can he made as useful to aircraft as 
it ls to seacraft. He made repeated at- 
tempts to signal with his short-wave 
transmitter, but no one is reported to 
have 'detected his letters. And the re- 
ceiver was almost as useless, since the 
only weather reports it picked up were in 
Russian, wEiich he could nut understand. 
One of Gatty f s chief pleasures was test- 
ing his own invention of a ground-speed 
and drift indicator, combined into one itt- 
strt^lfienL Across the Ail antic the “Win- 
nie/HBe'’ drifted as much as nineteen per 
cent. The instrument wtm his confidence. 

Catty's invention consists of a El end- 
less him cut across by fine parallel lines. 
This strip of film moves at a speed syn- 
throttous with that of the plane over tin 1 
rarth. The avigiltOr looks through a peri- 
j cope and makes his observations of the 
ground. He found (he device quite satis- 
factory, but intends Ito Jefine it further, 

taA n ta.hl tf.\ . 
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TEN THOUSAND HOLES AN ACRE 
PREVENT SOIL EROSION 


A farm implement that prevents soil 
erosion by leaving a field in alternating 
hills attd holea to prevent rains front' 
washing it my has been developed by 
go vernment s cientists. Alternating shov- 
els 'w r orL^fr - 5tid j dOTrn with the forward 
motion of the plow, scooping out the dirt 
and piling it at regular intervals. Th( 
machine leaves lO,OUO such holes per acre, 
each having a capacity of about three 1 ^^ 
gallons of water. The outfit can he used, 
for cultivating crops in rows or on field* 




that a^.- ^ r ing fallow. 


YSTEEIES OF BALL LIGHTNING 
STUDIED BY WEATHER MAN 


Secrets of hall lightning, one of the 
least understood of electrical phenomena,, 
arc being sought by Df W- f. Hum phr eys, 
of the L T nitcd State s weather buremj . 


Observers oFTiaT] lighltiitig are asked to 
answer questions prepared by Doctor 
IT umphreys in the effort to (brow new 
light on the phenomenon. Sail lightning 
is a slow, long-continuing electrical dis- 
charge that floats through the air or runs 
along the ground in the shape of a ball. 
The color varies from red through blue to 
dazzling white. These glowing halls often 
enter houses, floating around with a 
e rackling noisc^ but seldom do nny harm. 
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MIKE CALLS NURSE 
TO PATIENTS j.j . 




BEDSIDE, \ 

V 

Patients in one Lon- 
don hospital unlv have 
to groan to bring a nurse 
to the bedside, for a mi- 
cro phone loud-speaker 
device carries that groan 
lo flic nurses’ central sit- 
ting room, where one al- 
ways is on duty. The in- 
strument, which stands 
in a cabinet beside the 
Led, is so sensitive that 
5l. will record words spok- 
en at the other side of 
the room. Ordinary tones 
from ihe patient are re- 
produced clearly in the 
nurses' room, while the 
nurse is able to carry on a conversation 
with i he patient, li Siding out what is re- 
quired without going to the bedside. The 
device also warns the nurse of the sud- 
den collapse of a patient. 
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RIM PULLED PROM TRUCK 


BY WATER PRESSURE 


u 


TIRE 

- MO 


Water pr entire 
is used for pull- 
ing the rim from 
truck tires in an,. 1 , 
extractor invent- 
ed 1 0 sav e time 
and 1 all or in re- 
moval of large 
tires. The tool 
provides its own 
pressure by means 
of a small pump, 
incorporated in it. 
saving on wedge 


FLOAT SET ON TWIN PONTOONS. 

OPERATED WITH OARS 

Shooting the surf with floaty-set on 
twin pontoons is the latest aqbatie spurt 
at California beaches. These catamarans 
consist of two Ti oat-shaped pontoons 
which support a platform with oarlocks 
on waist- high rails, so the riders row 
.standing. 


AIRTIGHT LACQUER POT COVERS 
4 2, SPEED UP COLOR WORK 


For use in home decoration, or other 
types of work, a lacquer pot has been de- 
veloped which permits leaving LFae work 
or using the lacquer Occasionally without 
finding the brush hardened and unusable. 
The pot is n n C’ quart sbv. i- lilted, v. jih a 


its inventor claims a 
rings,, which are removed without break- 
ing when llie machine is used. Ordinarily 
the wedge rings arc ruslcd to ihe rim, 
atul it is hard to jar it loose even with 
a sledge hammer', Removal of a truck 
tire with (be extractor requires about 
half the time necessary for the workman 
not so.. equipped; 


hail rile and has a 
cone-shaped cov- 
er, so that, after 
use, the cover 
may he put on 
light enough to 
prevent tvapo ra- 
tion, and still leave 
the brush in the 
lacquer. For home 
lacquering, six or 
seven pots, as 


CA motorcycle air-spray paint gun is he- 


Ih* ■"!? are colors 

being used, each with its own brush, speed 
up the work materially, inasmuch as it is 
unnecessary to dean. the 

U- viXVi c^ it- J \*k 
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^ Fingerprinting Pistols in the War on Crime 


Lighting the inside of gu n barrels to anti several 
help catch criminals is possible with a guns. may he 



Eipej-t Exontlnn Pistol 0 Hrrtl through 
MiLTiinrnji# on Maih^ns in L-»r£t I'lc- 
(■urc; Gravity at ELulluiii Ib FshpJ WElti 
Apparatus at Rigbc 
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d evic e designed by the coroner's chief 
j^lllYsieian in Philadelphia. Full power of 
the microscope may he brought to hear 
under the full illumination of the barrel. 
With the same apparatus tFie full length 


of tike barrel can he studied with the mi- 
croscope, which is mounted to move 
back and forth. Pistols to he studied arc 
clamped in frames mounted on a rack. 


studied fit the same lime. The apparatus 
is used in classifying markings On the bill- 
let, and iit detecting the condition of the 
Harr cl, the length of time since the gun 
was fired and the type of Indict used. 
Another device determines the center of 
gravity of h Lillet s, showing how the bul- 
let acts in flight and what effect it has up- 
on striking the object. 
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TECAL AIR TUNNEL DEFERS 
.POSSIBLE POWER SUPPLY 


Possibility' of harnessing the air to gen- 
erate power nr to create rain in moun- 
tainous tropical regions has been ad- 
vanced recently. It is claimed that if a 
"^vertical tunnel were anchored (o the side 
Q of a mountain, the differences in temper- 
ature, pressure and density at the various 
tl nudes jffould cause to pass through the 
uhc a current of air of sufficient force to 
drive turbines. Tf near the sea, such a 
£atunnel/Wouid draw up great quantifies of 
moist pir tFiat would form clouds through- 
out a j wide radius at the toyj of the tube, 








it is believed. Calculations have indicat- 
ed that a tunnel with an aperture of for- 
ty-two and one- half feci at the fop would 
eject a cloud mass Over 75,000 acres. 


ELECTRIC BULBS GAUGE WATER 



glass, green and red, are used in a new 
water-level indicator for boilers and 
tanks. The instrument may be located 
some distance from the boiler, since a 
multi-wife cable is the only connection 
between the two, Mo liquid is used in 
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^ the indicator. The" Eights are opera 
tli rough relays from a net of electrodes 
^ ^ mounted in a water chamber attached to 
y . a steam boiler, or any other liquid vessel 
^ (Z from winch readings by level are required. 

BIGGEST LINER BUILT TO CROSS, 
OCEAN IN FOUR DAYS f\ 

Huge turbines, generating 200.000 
horsepower, will drive the 1 unafd line's 
new passenger ship across tine Atlantic in 
only fiuar days, The vessel, now under 
construction, will be able to attain speeds 
of thirty- two to thirty-five knots. Her 
builders say she will be the biggest and 
fastest passenger ship afloat. Important 
to til e comfort of passengers is the $1,- 
000,000 gyroscopic device designed to 
keep (he vessel from rolling and diving ill 
rough weather, and (o prevent seasick- 
ness. The top h ridge will be lhO feet 
above the water line, with nine short 
decks rising like steps from a huge pi at ■ 
fornilike Forecastle deck, The length of 
the liner is 1 ,01 H feet, with a beam ot If a 
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BY GRINDING 


Grinding of covers to fit manholes is 
now possible through the use of a ma- 
chine devised as a means of reducing city 
noises. The machine operates on t lie 
same principle as the garage mechanic's 
valve grinder, using ait abrasive com- 
pound to make a perfect fit between tEie 


Clack Tester Iv Sh:,n-i! UsLiip a S«* lios:opc in LLt- 1 «ji . . 
lmr for Dr-kcis La Electric Timepieces 

HEARTBEATS OF CLOCK HEARD 
WITH STETHOSCOPE 

Electric clocks are being tested with 
the aid of a stethoscope ! i ke that user.! by 
the medical profession for listening to 
heartbeats. Thousands of clocks on the 
shelves of one factory are tested in this 
manner to save rime and eliminate the 
soundproof rooms usually employed in 
listening for defects in electrically oper- 
ated timepieces. Accurate workmanship 
requiring adjustments Lo twO-thousandtha 
of ail inch is needed in making these 
timepieces. 




cover and seat. 


AIR TRAVEL FOUR TIMES SAFER 
THAN THREE YEARS A GQQ /S 


Airway travel is more than four times 
as safe as it was three years ago. accord- 
ing to figures of the commi ttee on avia- 
tion of the Act uarial _SorTefy jjf 
America. In 1930, the committee 


-Grinder tar Min. ha It Coven Piij lilt 
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said, the chance of death among 
passengers in planes on sched- 
uled flights was one in 17,000, 
while In 1929 it was one in 10,000 
□ ml in 192B, one in 4,000. The im- 
provement is attributed to closer 
supervision, extension of radio- 
beaecni service and weather in- 
fo rmatfon, and excellence of 
American pljjtn^s and J , 
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Can ilie Turn. Above, iri-d Bdew, Siiowoerct': wliH Hu 3lu4l- 

bafcef Eight; Inset, Leon, Lv.iray's Engine hi Cross Stoiien 


pROM motor speedways 3iavc curnc the 
■*■ improvements in motor-car design, 
worked out under the flaming lash of 
speed, which, ultimately, found their way 
into the present perfection of the ?mta- 


mnliilf you drive. In lhe 
last few years, tin raring 
car Of OTLe day became 
the fi-i -St 1 1 : l": r car of the 
ricKt, 

Ihji now the tables are 
turned — or at least tiirn- 
i np. The "p e p p f - i I -n p 1:1 
p as. h en pel* car now is 
threatening to crowd I he 
e isi.'y racing creation*; ■ ff 
ihe nation's speedways. 
S i i ■ ■ k cor.-., ‘Stripped to 
lighting trim/’ are steal- 
ing lilt,* lime tight from 
the custom-built "dyna- 
mite lings," 

M may scent surpris- 
ing that racing car - marie 
of the same parts used 
in passenger cars are able 
to compete successfully 
with the highly specialised race cars cost- 
ing: $10,000 to $15,000, but tfie explanation 
is simple, Generally speaking, only three 
major changes were made in their en- 
gines. First, the compression ratio is 
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exhaust valves Hi’ 1 1 cl for 
material are used, Oil 
coolers also arc fitted. 

Wheelbases li ^ L i3.ll v arc 
■shortened to Kid indies 
i>t a littk - tin i nr, -.irsec a 
-In i r I - v* h L-f I -i-e car takes 
the nnrm better, Some 
os’ these car:-, such as 
tied S 1 1 :-i I e? ' - Buick and 
Chet M 5 1 1 c r T s Ii udson, 
both : q- 1 1 1 - . use two 


Th irty-Thoiiti. nil half* . T"tiL K-jn S'jdi: biker Can. Alio^t; fitiiw, Crank- 
ing the C ummioi OJexeL Cut with Batteries on Service Wagon 


raised from. snyy five to one to perhaps, 
severt or eight to oik;. Second, a car- 
buretor for ov«?fv two cylinders is ilsu n Hy 
fitted, since die greater the number of 
cart ardors die more mixture the engine 
is- able to draw in. Third, the muffler is 
removed and a long exhaust pipe fitted, 
thus increasing power by reducing hank 
pressure. 

Some builders put in racing cam shafts 
while others do not. Aluminum pistons 
are fitted in every case. Heavier valve 
springs arc installed and, in some cases. 


chassis to make one ear, 
Tlint ii, Chet Miller's 
Hudson has .1 standard Hudson Eight 
engine placed in an Essex chassis with 
frame shortened to give a wheelbase of 
tr*" inches. Red Shafer, likewise, used 
the BiPCk mod el -sixty engine, the rest of 
the cur Fie mg a model-fifty except the 
frame which was specially made. All the 
stock- cars at the last Tmtianapolls race 
had specially built bodies, and their low 
wind resistance, as compared with the 
usual passenger-car body, atone added 
about twenty miles to the maximum speed. 

When the "’Who’s Who" of speed Picr- 
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d Uinta and fast ears ] i n f<l up tor (lie start 
of the Indianapolis classic tEsis year, nine 
of the starters were of st net-car origin. 
Further, .tori more significant, the cur 
which held the coveted "pole position, ' J 
emblematic of the fastest qualifying speed, 
was a ho ni ennui e racer huilt and driven 
by K fj > scLl Snowberger — powered by a 
Studebukcr I "resident Eight motor picked 
up oft" a salvage pile. 

Back in the (rack garage were half a 
do sen hand- hualt specialty jobs costing 
“important money," which had been 
crowded out ul the starling list by ihe 
revamped stock cars. In one "stable/' 


there were two shining 
speedsters w hi eh had 
eosl their owner nearly 
$70,000, but which could 
not match the qualifying 
pace sei by the former 
passenger automobiles. 

At the 300-uiile mark 
of tine Indianapolis tace, 
tEiree of tile first five 
leaders were semistock 
cars, There were Tony 
Gulotla, Russel] Snow- 
berger and J.u Johnson, 
holding second, third 
and fifth place, respec- 
tively. Each was driving 
a car powered by a Stmle- 
baker President Eight 
m nfo r—ut tike in all es- 
sential details of design 
and construction to thousands of St u de- 
link er passenger cars all over the country. 
Behind tEiem were a score of hand-built 
cars, any one of which cost more than all 
three of those revamped passenger cars, 
together. 

To make tEie story complete, one of 
those revamped family cars really should 
have won the race. Indeed, it was no 
fault of (heir performance or stamina 
that suds was tint the case. 1 1 was the 
fickle fate (hat seems to rule the Indian- 
apolis track that finally came to the res- 
Clie of the "specialty jobs.” When Billy 
Arnold's car broke an axle, fate decreed 
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Stock Siiidebflkep D(tu«i by Aiilli, TfifciHe l&o Turn cn Hit SbittiaK^ Cir- 
cuit He Won ib Hill; Toji, K-tel SliU'rr artiL HJl JijLi.k Uhl*': 

George Hunt, designer of (lie Car, bought 


the motor just as you or I would buy one. 
He increased the compression ratio; in- 
stalled four carburetors instead of the 
standard dual carburetor; magneto igni- 
tion, to obviate the need fur earning a 
storage battery, and removed the fan. 
Pistons, connecting rods, crankshaft, 
bearings, valves, lubrication system anti 
watcr-circulatiort system remained un- 
touched. Tn the chassis, front and rear 
axles, axle gears, free-wheeling transmis- 
sion: and steering system utilised 

just as they came from tbe factory. The 
radiator was of standard production, cot 
down to decrease the frontal area. Wheels 
and tires were of special racing design, 
and the racing body naturally also was 
specially' built, 

Snowbcrgcr built up his car in 1930. 
When the job was ready to run, it repre- 
sented a total expenditure of approximatc- 


the price of a new hat. 
During the wi utcr the 
car stood in a barn. In 
(he spring 1 , he replaced a few iniitor parts 
anti was ready to go back to the road. 

Among the specialty built racing cars 
seen this year, Leon Du ray's six teen -cyl- 
inder two-cycle car attracted much at- 
tention, Everybody admitted it was by 
far the fastest car at Indianapolis, bill (he 
water jackets were so thin it couldn’t be 
run more than a few miles before the wa- 
ter would boil. There were four cylinder 
blocks, and (he crankshaft had eight 
erankpins. Thus eacii pair of bores had 
Its two connecting rods linked to out 
crankpin. the pair of pistons moving up 
and down together. Above them rvas a 
•S i 1 1 gle C 0111 htl Stinn ch am her, X ear the hot- 
tom of the stroke, one piston uncovers 
(he intake port and the other piston the 
exhaust port, at which time the super- 
charger forces mixture in, driving the ex- 
haust gas out. The supercharger was 
built on the gear-pump principle. 


ly SnOwberger 

raced the car through- 
out the 1930 season, fin- 
ishing fourth in the na- 
tional championship 
standing, and wOtt a to- 
tal of about $10,000 in 
prise money. He is au- 
thority for the statement 
rli at maintenance on this 
car during tbe entire sea- 
son cost him leas than 


it should go into a spin directly in front 
of Johnson's Studcbaker, and lint It crashed 
through the wall. A few laps later, just 
as CSulotta was about to push his Stnde- 
baker-powered mount iiiLo t tit- lead, 
grease left on the track by Arnold's wreck 
caused Gulotta's car to skid. With vic- 
tory virtually in sight, he struck the wall. 
Snowbcrger continued on to finish in ft fill 
p I ace, 

All of which brings up the question; 
How near stock is a “near-stock racer"? 
Consider the Hunt-Jcnkins Special in 
which Tony CuJotta came so dose Lo win- 
ning the nation’s premier speed 
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PLANE THAT LOOKS LIKE A BAT 
IS WITHOUT A TAIL 


Resembling a monster bat when iri 
flight, an airplane of most unusual design 
was tested recently In England, U hj 
known as flit: ’'pterodactyl’" plane and is 
as peculiar as its mine. SSesides ils bftl ■ 
shaped wings, the craft has landing wheels 
placed in tandem, and is wi til out a tail in 
the ordinary sense. Tt was ftown recent- 
ly with an auto-gyra nsnl ft biplane to 
demon si rate die three types "L" aircraft. 


"J ■ 1 1 S i* .:-.l2 Pufndactjil E-'l.i.ic. :> ICimcd Otcn.isc Its [U-frrlp’pr c • • a 
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THREE TIMES BULLET’S SPEED 
REACHED BY CENTRIFUGE 

Whirling so fast that its rim travels 
til ree times as rapidly as a rifle ludlet, a 
new type of centrifuge has been devised 
by Dr, J, W. BiiLms and A, J, Weed, of 
the University of k^Tglnia. The centri- 
initC-ii the r f e vle c used in the cream sepa- 
rator to separate cream from milk, A 
speed of 10,000 feet a second teas re ache 
by one model of the new type* wit El a force 
equal to a million times that of gravity. 
The tie vice Es expected to he used hi scien- 


arrftiigcnient of outlet tithes provides fur 
continuous feeding of material and for its 
separation without stopping the device. 
In this respect it resembles certain types 
of cream separators into which whole 
milk is poured, while jets discharge milk 
and cream. 


WRENCH WITH GRIPLIKE VISE 
IS QUICKLY ADJUSTABLE 


Two arms, which close Eike plier han- 
dles, arc used in forcing together the jaws 
of a new monkey wrench so that a vise-t 


vLse-ti 

(5 lie laboratories where much higher tetUJjiltc grip is possible. The wrench is easily tj 
trifuge speeds are necessary for clearing ^ adjustable, slipping loosely oil or off tfnj.' 
line ri.il t out of turbid water, separating ,^-jjiLt, but holds firmly when the vise 
cells into (lmir constituent parts., and for (ytachment is applied. The head of the 
getting tiny writer droplets out of oik An -J wrench is electrically welded to the shank. 
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SPEECH SCRAMBLER FOR RADIO 


KEEPS TALKS PRIVATE j 


OJ^ 

Speech scramblers have been adopted 
by the Operators of transatlantic radio- 
phone service to prevent f4 listenmgdn hl 
by expe rim enters whuKC sets are capable 
of reaching (lie correct wavelength. The 
high frequencies of the human, voice are 
converted into corresponding low fre- 
quencies while the low frequencies arc 
changed into high. The result is complete 
until tell igibillty to the listener. The words 
“telephone company," for instance, cOmt 

through "ptay-o-fme crink-o-nopc" when 
spoken into the speech inverter. An elec- 
tric translating brain changes all recog- 
nized words and sounds so completely 
that all the eavesdropper can hear is gib- 
berish. At the other end of (lie secrecy 
system, a translating brain rearranges 
them back again in their proper order. 


MAGIC EYE REGULATES LIGHTS 
FOR OFFICE WORKERS , , 

Lfj *iL I 

Artificial lighting of offices- is limited to 
the actual time it is required by 0 photo- 
electric relay which turns the lights on 
and off as it grows darker or lighter. In 
order to enable the device to function in 
varying degrees of light, the control 
mechanism may be set to tu™ on or off 
at any desired degree of visibility'. 
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Lattsi Ty-je cf Whaling Visw] vrith Door hi tli* Stern ! 
for Haiihni: AlionrJ Harji^iWtl Whale* 


WHALING STEAMER HAS DOOR 
IN STERN TO AID WORK 


Harpooned whales are hauled aboard a 
new whaling Steamer through a door in 
the stern. The ship with lids novel fea- 
ture was built ill Ireland for use in the 
Antarctic, tu which the whale has. been 
driven bv rears of hunting. 
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’BRAZING speeded up by alloy 

WITH LOW MELTING POINT 


Fho-tn-ElectrLc R- 


Speed and economy on brazing jobs 
will 1 1 l 1 made possible by ti?e of a new aL 
loy. for which a patent has b«en request- 
ed The alloy contains a small percentage 
.) of - i I ■, e r and lias (lie uiuiFualty low [nett- 
ling point of 1,300 degrees Fahrenheit? 
, 1 1 liter commercial solders containing fifty 
^ pc r cent silver, or less, will tint flow free* 
than 1 ,400 la 1,(500 degrees. The 
ur-ed 111 connecting copper 
-load up under a tensile test of 
per square inch. Tt can be 
joining brass, bronze, nickel, 
nickel— liver, extruded brass and bronze, 
monel metal and oilier metals and 


300 degrees 
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0 ilE new submarine rescue Clia tu- 
ber developed by the United 
States navy for deep- sea res- 
cue work, depicted by the nr 
LEi as it appears fastened to a stricken 
bull. Eighteen men can )>e brought up 
at one time ainl l lie apparatus is capa- 
ble of operating at a depth of &0O feet. 
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TEic Rescut CtlMllliw, strove; ElLjiw, Hafcnttk Spw,Ver WhkU Can Hf At- 
tached: ur iti* Hull oF tilt Stfickeu Baat for Comm'jnkatLPD 


iit the sunken craft — a 
i"jL?.ja i ii hum pi rig sound, 
livery man is now alert. 

1 11 this m an nc r the 
navy 1 d epa rt m eti t rete Fit- 
ly introduced to its sub- 
marine personnel ils new 
rescue chamber capable 
of taking a crew from a 
stricken submarine in 
dtJft Feet of water at the 
rate of eighteen to twen- 
ty men to the lift. The 
new chamber, developed 
by Lieut, Com. Allen K. 
McCann, represents out- 


P’OUR hundred feet below the sur- 
face Ot the sea forty men in a sub- 
marine 51 1 in 'deathlike silence. About 
them are only cold steed walls, Lights 
tlieker intermittently. Qm? two . live 
twenty minutes pass. 

Watches roar on. Will 
they ever come? A n 
hour drags by one two 
. three . . 

Suddenly a slight quiv- 
er runs through the sub- 
marine. The motion dies 
away, then conies again; 
stcarly this time, as if 
something were straining 
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of l lie chamber, and a SvStCm of 
t(] unlerlaaJa nci ll g 1 e a d w eights 
between tFie outer arid inner wall 
of the tower compartment* 

“The upper compartment of 
the chamber IS airtight and 
houses I be chamber erew. Light, 
air ami telephonic ca 111 ill Ulli cation 
are sent them from the surface 
vessel through cables. A hatch 
leads from the upper compart- 
ment to the lower, which as open 
to rhe sea. A rubber gasket faces 
(he mouth of the lower compart- 
ment. Water ballast tanks are 
housed between the walls of the 
chamber. The rubber mouth of 
the lower coni pari men t presses 
1 1 g Eit I y a gainst a circular Steel 
plate around the submarine hatch, 
making a seal. The water in the 
lower compartment is blown out, 
leaving it a vacuum cup against 
which the sea exerts its 
J \ tons of pressure, 

bj \ 

| - - 



standing improvements 
in a type of diving bell 
experimented with by 
the navy during the win- 

(cr oM 929.-30 off Florida, 

Lei Commander McCann 
explain the new bell and 
the principle upon which 
it works, 

'"The distinguishing 
feature of the new sub- 
marine rescue chamber 
is its self- operation. With 
the new rescue chamber 
on hoard, a vessel hov- 
ers over the spot where 
the submarine is down. 

A diver d escends to the 
submarine where Etc 
hooks a llelvy* steel cubic from the cham- 
ber to an f eyc' oil (he Eiatcll of the sunken 
vessel. A mo-tor and winch, operated by 
a crew of two men in the upper of the two 
compartments of the rescue chamber 
draw the chamber down to the 


Diver RcA-jy ca Deateiul l& C-ittistc! ilm ChAiiilm wi??, d-iu S-.ibiua> 

iLne-j Below, Operator DcnaoTutfaiiug iIlu £ubt£a Two-Way Pliant 

'‘When L li u imprisoned men have been 
released, the submarine hatch is closed 
and then tEie rescue-chamber halcti. Water 
ballast is released into the lower com- 
partment equal to the weight of human 
freight taken on, and the compartment is 


where it is made fast. The chamber is. 
kept from wabbling E» y tEie guide cable 
fastened to the submarine liatch eye, a 
cable from t Uc surface vessel to the top 


flooded from the *.ea. This causes tltc 
chamber to break its seal and rise by its 
own buoyancy to the surface, its speed 
hob! in check by a braking clutch-" 









WIRE FINER THAN HAIR 
USED IN ELECTRIC 
LIGHTS a ^ 

Wire four ten-thousandths 01 
an inch in diameter, one-fifth the 
thidilHS of human half, pro 
sides the filament for a type of 
electric lanift. recentl y d a vn l opc d. 
A diamond with a tiny hole ho red 
in it, serves as the die through 
which the wire is drawn. When 
coiled in a filament, 1,500 turn? 
are required to (he inch, and no 
two turns may touch. Although 
the wire is made of tungsten, one 
of (he heaviest of metals, a pound 
of it would stretch 144 m ilcs . 
Lamps in which the fine wire is 
used serve to illuminate house 
numbers, clocks, the inside of re- 
frigerators, cabinets and house 
hold Sighting ornaments. 


TWO-HUNDRED MILE BIKE 
IS STREAMLINED v 

Following the example df rac 
hlg automobiles and airplanes, an 
English motorcycle racer has had 
a motorcycle built dnd stream- 
lined to attain a speed of 2fKJ 
miles an hn«r, With the excep- 
tion of the front wheel, the cycle 
is inclosed in metal, shaped to 
smooth the air Elp'w around the speeder. 
Even rhe racer's helmet is streamlined in 
order that dragging eddies of air hack of j’ 
li i s head may he .^1 i m inure (I, t '■ 

. . ;■ / *1 L Ltih ' 11 

Karinr Motorcycle vv *« V 
o ! Streamline D c- 
*Im j H the RliT- 
er'a Si re aniline d 
13 clir.cl 
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SHeplejailiH R^plndns (h* PLiiLnum TJpi of Li«hrninp Arreatica 
on Dome oE tfie Capital in Warhir-ttiirt 


WORKMEN ON CAPITOL'S DOME 
REPAIR LIGHTNING RODS 

Steeplejacks recently made their quad- 
rennial trip to tiie top oi the statue of the 
Goddess of Freedom surmount- 
ing the dome of the capital in 
Washington, to replace the plat- 
inum tips of lightning arresters 
tli at have been damaged by tn- 
t creep t iug hoi t s, Every tout 1 years 
workmen climb to the cupitol's 
top to repaint the dome unrl in- 
spect the lightning tips. 


FORECASTLES MOVED AFT‘ 1 


IM3 


“Sailing before the mist' 1 will 
soon he obsolete in the British 
shipping world. Orders provide 
(hat quarters for crews must be 
aft of the mast, because those in 
the hows arc u n H.mit ai^. 
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CQNTINENT RISING FROM OCEAN 

May develop like japan 

1 

. !n a few I] u rid red thousand years, a 
v. hole new archipelago like Japan may 
2? emerge from the south Atlantic ocean. 

l' Is is forecast has been made by the Rev, 
5 Frederick W, So hon^ JitmrgrtTiiWTt — L'ni- 
3 rs i ty^rhdiSTitffgnii^aiter recent reports 
-- ■ i" lli e discovery of two new islands in the 

re m, coupled with simultaneous seis- 
nine raph records showing earth tremors 
■;> thrjt might have emanated from Use same 
territory The islands- appeared oft the 
ci.ci-t of Brazil, and at first some sclcn- 
t i c -- suggested that they might mean the 
reappearance of the so-called “lust con- 
tinent o £ Atlantis," Father Sohon said 
there is a ridge along the ocean bed eijui- 
■ !: i.iU between -Smith America and Af- 

rica. hut if there ever was a continent 
there., it had been completely destroyed. 

modern development, he believes, is 
i III- result of thousands of years of cm - 
shift, sending rock from the mountains 
dm* it to the continental shelf of the 
An erica a, This, lie said, might pile up so 
much weight that the pro? mu re would 
a ridge in the ocean bed. 
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mil are powerful enough to penetrate an 
ordinary' fog. A second signal shows six 
beams radiating from a hall of light 


Lie lit bn use on Err.rirt Btal-r HuLMing Tf- 1.2'JH Feet 
flb<W0 the Strfrt ervd Can Pc Bern tor Filty MUrt 

LIGHTHOUSE ON A SKYSCRAPER 
VISIBLE FIFTY MILES 

Men who "go down to the sea in ships” 
near New York are being guided hy a dis- 
tinctive lighthouse, built in Hie heart of 
Manhattan's business district, and stand- 
ing more than 1 .1'OO feet above the cele- 
brated “sidewalks." ft is atop the Em- 
pi iTC State building. Four beams; of while 
tight radiate from a chamber at the top 
of the 2lX>-foor dirigible mast. They can 
be seen for more than fiftv miles at sea 


UNIVERSAL ANVIL FOR BENCHES 
3 SAVES WEAR ON VISE 

Handling hundreds of operations in the 
i-l'uli, garage, plant or home, a fiat bench 
anvil has been dfcvi&ed that saves much 
rime and breakage cif 
which they a r e 
not intended, It 
combines thq snl- 
base of the a» 
ivil with many of 
l(he advantages 
"t h t vise, an 
[threaded holes ar 
[provided to pc 
mit anchoring to 
hf lie bench when 
desirable. An 
Operation for 
which an anvil is designed can be carried 
out on this tool, and many additional 
ones are possible. 
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NEW TRICKS of the 


r | ’ H I f officer hat] been 
*■ cautioned tint to pa- 
trol a certain darkened 
street without his night 

stick. “Some 'hood' will 
get you," he was warned. 
But he walked uncon- 
cernedly along his beat 
taut it suddenly a pair os 
arms wrapped them- 
selves in a bead lock 
a round bis face, 

l nstea d of trying to 
pull away or resist,, the 
0 nicer in turn surprised 
his assailant by crowd- 


ProJarar M at- 
KUJjnn J Who In 
■tMStiiiii! CatL- 
E a r n. L a Policy 
Anoimt Yawara, 
SUHjW hi-rn: « 
I J i s F b iyi i L 7 
Seal; LcFt, the 
tnstr nctar D*ir-- 

l list ririfis a 

Simple Trick hr 
WhEeh *n Al- 
i acker Can De 
CJ’i'^F'SomHr in 
Lew TJijii TStiftfi 
SececidB 


mg quickly n gainst him, reaching with 
one hand to grasp the tEiug's belt in she 
small of the back and p tailing him Straight 
tap on his own hip. As he did tbit, he 
tossed the hoodlum entity to the ground, 
grasping bis right arm as he fell. As both 
men struck the walk, the hoodlum lay on 
bis hack with his right arm extending 
horizontally fit a right angle from his 
body. Quicker than the eye could have 
followed the action, the officer, also on 
his back, grasped the thug’s arm between 
his knees, holding the sleeve near the 
elbow with his right hand and grabbing 
his wrist with the left. Thus in less than 
three seconds the would-be assaulter was 
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lying helpless, one 
a on in a powerful 
vise. And the offi- 
cer s ti E L had h i £ 
feet Pee to kick t lie 
thug in the stom- 
ach, ribs or face. 

in this painful 
little trick, the ofii- 
cer had applied I he 
ancient art of 
“yawara,” a Japa- 
nese system of de- 
fense a Sid offense 

eider than the bel- 
ter knows] jlujitsu. 

Not less than thir- 
teen vicious yawara 
blows will bring 1 
death to the victim if properly applied. 
Thc-.c arc so deadly that not even the 
California police, who recently have been 
taught some of the secrets of y a war a, 
know many of them. 

The philosophy of the Orient is based 
on the theory of non-resistance. Peoples 
of the Far East have emphasized the 
practice of agreeing" with their enemies, 
arui in adopting yaw am, California police 
agree with a criminal so quickly tEaat the 
police apparently place themselves a( a 
disadvantage. A flexible willow bends 
and yields before the blast of a gale, yet 
iL tenia ins intact. In yielding, a police of- 
ficer is really tricking his adversary anti 
opening the way to a Sudden counter- 
attack. 

In y.-iwara, intelligence and ’ skill are 


n i atched aga lust h u I k ail d b raw ft. V a wata 
often is confused with jiujitsu and wres- 
tling. In wrestling,, one must throw □ tit’s 
opponent. The jiujitsu expert frees him- 
self from an opponent. The vawara man 
places his adversary in a position where, 
unless he admits his defeat, lie may suffer 
serious injury, Tn vawara there is a 
countermove for every twist, wrench, put!, 
push or he lid. hnt the vawara expert [Iocs 
nut oppose. By a gentle twist of the 
wri&t or slightly increased pressure on a 
nerve, blond vessel or hone, the smallest 
policeman, or police woman, can subdue 

the strongest wres- 
tler without so 
mu ch as perspiHug. 
The tricks include 
such playful Stunts 
as twisting a man’s 
finger nearly off, 
wrenching a shoul- 
der blade from its 
socket or breaking 
an instep. 

Fourteen centu- 
ries ago, a& Frank 
Matsuyama, a Jap- 
an esc yawara man. 
tells the story, a 
Japanese dropped a 


A Fa i nil it Handbiild. Topr Q-Rkrr P'WK* Inscriittnr, 
Center, and Ebe " "CMn&A3nng r ’ h Bottom 
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cal dOwri. Ah the cat ^'. li Erl e«l over 

and lit ruled easily pn ks feet, the Japanese 
had an idea, 1c was then that yawn fa was 
hern. And an lighting men for centuries 
have fought like cuts, excepting that they 
do rtOt bite or scratch. Tlie Japanese 
character for yaw a ra means "'gc title/ 1. 

If some one attempts to choke :l Cali- 
fornia policeman from I he rear, (lie officer 
wilts as though he were fainting. Then he 
rolls Over on his back and suddenly 
throws his assailant hy -i null to tic mt-1 v 
kicking his right knee with one foot and 
pulling sharply forward against the right 
loot with his oilier. This either throws 


TiAmr: Hi ir.KTi'.rratcs Hew tic Would Diiarm a £;m- 
iln a! Hltht, He ]) Throw'nE His Heavy Antasonist 
wilh s liolj £r,i T J sirt(u1 Hu IjaTc Nut Fi^bt BacV 


the attacker or, worse, breaks hi* knee. 
As he goes down, the officer grabs an an- 
kle under one armpit, twists the foot so 
.suddenly the assailant turns over on his 
stoniairli and t Eins. t ; l k p p himself out of 
the fight. 

Should a thug try to choke an officer 
from the front, the officer, instead of pull- 
ing away, steps forward toward the as- 
sailant, places fine arm around his back 
near (he waist, and Use other forearm 
against his Adam’s apple. Meantime the 
officer grasps one of die assailant's knees 
between his own to prevent kicking. Then 
he presses in simultaneously against She 
hack and (he Adam's apple, and as the at- 
tacker falls, backward, the officer plants 


one or both knees on his stomach. The 
whole operation may last less than three 
second s f hut in that brief period the at- 
tacker becomes, completely powerless. 

Tf the man shows fight after the officer 
permits him to rise, tlie officer grasps 
the assailant’s right band with his own 
right hand. He then swings himself 
alongside Ids prisoner until they face in 
the same direction, their shoulders touch- 
ing, The officer links Ills left arm around 
the prisoner's right arm at the elbow. 
Now the officer need only twist Lite pris- 
oner's arm to the right or press his hand 
down sharply. The latter causes such a 
sharp pain at the elbow, that any light 
left in the prisoner suddenly departs. 
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Pipeless Organ Tams 



into Music 
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Ee1u*y, O ne u; the AmjiSilyliig Units 


current frequency, the invent 01 devel- 
oped u means oi controlling the frequency 
iv till a con vent tonal organ keyboard. 
Ovi iinnes and harmonics are controlled 
with a series of Stops, so that almost any 
mil steal instrument, iron I n. piano to 1 
lltite. can lie initial r-d. There a produc- 
er uniL for each of the fundamental tones, 
und wlien the organ key is pressed, that 
tone is picked up and ii to pli fieri, tlsen re- 
produced in one of a scries nf loud speak- 
ers, Composite tonc^, like chords, are 
"mixerl" internally without being heard, 
until they op pear In the loud speaker US 
a blend of the characteristic sounds. 


Electricity is turned directly into music 
without the aid oi pipes, reeds or blowers, 
in a new organ invented 4mJ demonstrat- 
ed recently in New York. The instru- 
ment has 3 .000 corn hi nations of tones, 
employs 50,01X1 separate electric circuits 
and has a frequency range, from sixteen 
cycles, the deep bass, to more than 8,000 
cycles, capable of producing tones con- 
siderably higher than those- of any pipe 
organ. Employing the principle that an 
alternating current will cause a humming 
nr singing sound in a loud speaker, rim 
pitch 01 the lone depending upon the 


PHONE FIRE ALARMS RECORDED 

, | 5n dictagraph disk 

Records of every telephone fire alarm 
made in Portland, Ore., are being kept 
on a dictagraph attached fo the switch' 
hoard. When an c veiled householder 
streams into the telephone, "Gur house 
is afire, 1 * atld in his haste mum hies the ad' 
dress so unintelligibly the firemen cannot 
answer the call, the disk may he "played 
hack’' slowly so that the words can be 
distinguished^ _ r\ - f , 

C^Objfi Wkou*. 
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ALUMINUM FOIL IS 


BETTER HEAT 
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INSULATOR tfl 

Alum ilium foil, no 
thicker than tissue pa- 
pei% has been found to 
J insulate ate Jim pipes as 
J thoroughly as an inch of 
*7 ordinary' covering. The 
£ aluminum tissue is From 
^three-thdusandlhs to 
^ three ten -thousandths of 
r an inch (hick and re- 
vJsembles burnished silver, 
the luster of its surf sec 
,p rn bald y being the se- 
vere l of its h eat -in sii I st- 
ring properties. Four ex- 
ijpcrtmental pipes were 
-— ff studied hi the aluminum 

tests, one 01 bare iron, another covered 

w ith a single sheet of asbestos paper, a 

^^Ofh i rd coveted with asbestos an inch thick, 
^T^atid the fourth with aluminum foil, The 
aluminum foil reduced heat loss twenty- 
five per cent, while the bare pipe suffered 
less heat loss than that covered with a 
single sheet of asbestos. 


'VnutV.,- 


ROTATING SCALE WEIGHS EGGS 
AND SORTS THEM , ) > 

Eggs are weighed and sorted, into uni- 
form groups by a rotating scale that Es 
finding use in Germa ny, "t he eggs slide 


Gliiki Students Alton! inK an Outdoor Class at the FLyin.[r Field Where 
Fricictplei ef Flight Arc Learned Before Tlncy Go Alril 

GLIDER KINDERGARTEN TRAINS 
MOTORLESS FLYERS 

Members of a primary class of glider 
students of one California flying school 
learn the fundamental principles of stiS- 
tabled, blit motor! ess flight in outdoor 
classes on the Hying field where real glid- 
ers arc used for demonstration purpose?. 
They then go aloft in a balloon to wit- 
ness the actual operation of the glider 
before taking it up themselves, From (he 
gondola of llie balloon the flying in- 
structor, using a megaphone, directs and 
corrects each student pilot. 
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FLAME SIGNAL FOR SUBMARINE 
TO AVOID COLLISIONS Q 

is experimenting with a flame 
for submarines in tEie form of an 
apparatus which fires a projectile 
from the deck of a submerged 
craft, the signal bursting into 
flame on reaching the surface of 
llie water. Such a signal would 
be used to prevent collisions with 
surface boats, when the subma- 
rine i? ahont to emerge, or if it 
were disabled under water, it 
could use the flame projectile to 
indicate its position to rescuing 
craft. Tests also are being made 
with smoke boxes placed on deck 
and fired automatically as tEie 
boat s u b merges to CO n ceal it 
from the guns of enemy ships, 

'LQqjl L 
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down a chute onto the scale which sorts 
them according to weight and deposits 
each in a compartment set aside for that 
weight group. The eggs also are stamped 
as they pass through the machine. 


Kota ! i:'!i r Sc, lit- VVNi.ii Soon fc-Jfce s 
Marker in the Apparatus Also 



dflieer mi Uiiard b! JiLttrnjal-.n:sL Carder Ell &om! 
Cblllarnki whli KuU itl.l EaiiipmwE 


I_TAJSD work and danger arc tl] c daily 
1 A fare- of the member 1 !; of 
border patrol — jauntily u ni f 0 f ii* e«i/ ^I'l n't: d. 
to the hilt am! ready for any ewiiet'j^ry 
along' G,Q(XJ miles oi international ' hotnh.1- 
arces. , 

On the job day and night, these mbit 
last year patrolled 7,000,000 miles, seized 
20,915 smuggled aliens and 1,427 assorted 
Criminals otl charges ranging fron^ttmry 




'tier and thievery to gun run 
drug peddling. 

A El along the Mexican and Canadian 
lines the border patrol JciSi 
watch to prevent the sm(jVgl|ng 'of any- 
thing, from lirjuor to c:a.ttle71iiitu the Unit- 
ed States. In wooded rai p ine*, alfop mfliin- 
ta'in ranges, on the burning deserts of the 
southwest, they hold still watches, hidden 
from roving smugglers' eves, and drive 
their horses and automobiles into pl im- 
posslble" places seeking international 
criminals. Several years ago the mount- 
ed patrolmen rode horses, Today most of 


them drive automobiles, although along 
some St retell es horses carry the mOunties. 

The mounted border patrol is at once 
a new and an old organization. It first 
came into being several years ago when 
a group of border riders in Texas swore 
to Uphold the law and keep smugglers 
south of the line. Since then the service 
has been reorganized several times and 
today the mounted border patrol, estab- 
lished in its present form two years aji 
is att efficient group of man-hunt ers^no 
know all tricks of the smuggler. 

Not long ago two members>rtere sta- 
tioned in the brush-covcrc^^bttom of a 
river awaiting a 'load" jhaf had been 
tipped off. Each was iim-ied with a large 
revolve^ -and a searchlight capable of 
throwliTg^fi^rrciw beaftn over 100 yards. 
They an mrniiaic rifle. These 

weaptfip i constituted their 

ic erpiipmeiyt 7 . h[iK they also car- 
anotlier i,mpi>r 1 a n: ypeapou for use in 
^ignali m: h p istol, for firing 
-whiter re 

o f brush told 
ib r: : l J| . ■ r«e w alk ing t award 
nticy waited until the 
came wulhin arm’s length. One 
n in his ribs, It proved 
y carrying two sacks of alcohol 
s oi^r his shoulders. The boy 
'warning, and in the silence that 
tfush began to crack on both 
ter&, 

Up went a white light from 
>the Very r pistol. “Help," it cahed- 

The officers listened. The group on the 
right moved around to meet the second 
party on the left, apparently to be picked 
up by a first car. 

Again the Very pistol plopped. This 
time a green light spread its soft glow 

over the landscape, It meant the fugi- 
tives were moving from the border to- 
ward the left. 

Meantime other m aunties from the 
near-by station, having seen [be white 

light, hurried to the scene En a ia&c car. 
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Modern 


e m e rged 
10 bo picked op in 
walked in lo (lift 
of two of Uncle Sam's khaki- 
clad mo unties who knew, by cspcii- 
enee h where |hc contraband runners 
would hit the highway. 

Along the Canadian line,, when 
you drive over the Peace bridge into 
the United States at Buffalo, you 
will find a reception committee of 
at least two men waiting to greet 
you. Last year these officers passed 
2,485,719 vehicles and a 
total of 7,387,997 per- 
sons, which, put another 
way, means an average 
of almost fifteen persons 
every minute. 

People make the mis- 
take of thinking the in- 
spectors nrc working in 
the dark: that alf cars 


and sometimes several times 
daily, driving a large car. Both 
hr and the car were examined, 
blit nothing was found.. Cushions 
we re e s a mined, gas t a nk. t Op , 
spare tire, but everything was in 
order. The trips continued. An- 
other more rigid inspection dis- 
closed nothing amiss. But here 
was a V-type, eight -cylinder mo- 
tor. One Inspector decided to 
te>t the Spark plugs. Those on 
one side showed normal life, 
while the others witi* dead- The 


Abryve, Moitra Mft'jnwe Slnoptag Ann,;,! Simp^rt: OBi- 

Stra it the Roiir.'i ary. &n W-n ic on Siixpctced Smuggled 


atid all persons look alike to them. That 
is not the case, The inspectors know by 
long experience the tricks of people 
bringing in fin nor. They look for the tin- 
natural in the attitude of the driver and 
■other occupants of the car. It is next to 
impossible for people to act normally in 
a crucial moment of inspection. 

One of the most puzzling ease* was 
that of a man who came through daily, 


cylinder head on that side was 
removed and disclosed several 
bottles of whisky in that half of the cyl- 
inder block, which had been cut away as 
much as possible. The bottom was lined 
w ith copper to keep the bottles in place, 
and prevent oil from splashing up. 

In another car, the battery was faked, 
the box being filled with contraband. One 
of the most common smuggling methods 
U year or so ago was to build metal con- 
tainers underneath the car. Some of 
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False Srakc Drums. Fake Cylinders *rd a Dummy 
ElAEUi jr. A ll Dcivoicid to HuJlt LUplilr 


irt£ l lie space between the outer 
and inner easing with gasoline:.. 
But it did tLOt work. The sound 
was different and Fie was caught. 

Occasionally hiding places In 
the body are found. A compart- 
ment within the entire to pi of a 
£fid a o was cleverly con ceal e d„ 
raised and lowered by secret 
springs. One of the 
most curious meth- 
ods was found in 
the use of a wind- 
shield visor. One 
thinks of a visor a? 
a thin projection 
Over the win dt- 
shield. To the cas- 
ual observer this 
one was thin. But 
it was an illusion. 
It was about three 
inches thick at the 
widest part, inside 
the car, and was 
found to contain 


these held as much 
as twelve cases of 
whisky, ft was im- 
possible to detect 
them unless an in- 
spector crawled 
under the ear, which 
some oi Eh cm did. 

But that trick has 
been ruined by the 
installation O f 
h e a v y-p nVf-CTC d, 
protected lights, 
which shine up un- 
der the car, and 
mirrors at [he in- 
spection side set at 
an angle to (ell the 
inspectors al a 
glance i£ there is 
anything wrong 
underneath. 

The most com - 
nlon stunt today is 
that of subdividing 
the compartments of lEie gas tank so that 
it Only holds enough gasoline to make a 
run of ten or fifteen miles— '-into Canada 
and back — Hie remainder of the tank 
holding bottles which arc reached through 
a concealed opening, as under .1 rumble 
seat, Sometimes, if the tank is a round 
One, an end unscrews, All sorts of tank 
compartments have been found- The 
smuggler usually thinks that this is a 
clever idea, hut as a matter of fact it is 
one of the most easily discoverable meth- 
ods ol" smuggling liquor. AH the inspec- 
tor has to do is to rap on tlie tank. He 
can ieFl instantly by the sound whether 
it contains gas only or something in ad- 
dition. One smuggler thought he was 
unusually wise in lining his tank and till- 
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n number of flat whisky bottles. 

Bottler also hive been found 
even in spare tires. Usually a slit 
is cut in the inner tube. 

As many bottles are in- / 
sorted as possible, A patch / 
is placed over the slit. The / 
tube is put in the casing, / 
blown up and / ' K 

placed On |he spare |l I 
tire carrier. The ft 1 L 

tire looks and feels II ijr^i 

like any other spare [■ tlA* 

tire. But there are Ji^ rjfW 

ways of delecting \ JpK 

th is trick, 1 r ,fW V vX 


Abfrwt, W-iecbinfc for Simitctvn On « Loittlj 1 Tri.it - t 
Left, ITiLng '•'Very" Plicol far Kiglit Signaling 

American shore oi the Niagara river is 
Constantly watched. The patrol works id 
t Fires shifts, and there is an average of 
one man to each mile and a half of river 
front on, duty every hour of every day. 


EACH TOOTH ITS OWN DENTIST 
IF DIET IS REGULATED Q i 

Carefully regulated eating promises 
mankind future freedom from decaying 

F cavities in 


teeth, and even the healing □ 
which decay has made considerable prog- I 
j^rcss, Tliis hope is held out as (be result ' 
4CW recent nutritional discoveries by Dr>A 
y Sherman L. Davis and reports of cases in* -J 
UI*li— -teeth" eaTities filled themselves 
V V ith out mechanical assistance through^! 

dietary treatment. In treating diseased Q 
2* teeth by nutrition alonc K ail X-ray first is V 
T inade of the mouth, A history of the pa' 
tiint's condition in the past is obtained™-, 
along with various analyses to determine^—, 
sujtar, phosphorus and albumen require- “ 
nirntts and disclose sucFi conditions 
anenha, infection and diabetes. With the 
patieriYs needs thus determined, a proper 
diet is prescribed which aids the teeth in 
recalcifyqW* or filling it]j_uat orally, /* /"\A * 


One of the most unusual cases of 
smuggling liquor in clothing was that of 
a man and his family. He drove up One 
day with his wife and two children in n't 
flivver, for all the world like a family' par- 
ty out for a day's jaunt. But he gave 
himself away, and lie and the family were 
ordered to climb out for inspection. In 
the party was a baby in arms, carefully- 
blanketed as babies often are. Bottles of 
liquor were found on every person in the 
party including two pint bottles hidden in 
(be baby's clothing and blankets, 

Mem hers of the border patrol cooper- 
ate closely with custom inspectors. The 
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‘- 1 Auto-Gyro Vanes Add to Stability of Glider 


i 




Giidtr Equipped with AuftH-GjTfl Vam-i: WJlilr fhn Fu tir-V dt'iuiE 1 ‘Windmill ’ 1 la Tbi> 
Lil! MateriiUjr, It li Filirmd Add » Etst Cradfs Subtlety 


was 7,lfW with 2,695 unlicensed. At lllo c ] 
sam t time, liters were 15,842 licensed [ir-o.'-d 1 
lots and 14,527 student permits active? - - 1 
The total increase in planes hi the fiscal, c 
year 1930-1931 was three and seven -tenth £ 
per cert, while the growth in the number \ 
of pilots was fifty-seven pci" cent, 


Following the principle used in the 
successful auto-gym airplanes, a German 
aviatyr has adapted the horizontal wind- 
mil! to a jLf-lidcr. While the fou r-vaned 
mill is too small to aid materially in in- 
creasing the lift of the glider, it i* be- 
lieved to adit considerably to its stability 
in llight and landing. As 3o the auto-gyro 
ships, the vanes are kept turn! tig by the 
force of the wind. In recent tests al Ber- 
lin, the pilot maintained, communication 
with the ground by radio. 


THREE PILOTS TO EVERY PLANE 


■There are more than three pilots for 
every airplane in civ it or commercial use 
in the United State*, and the output of 
aviators lias increased fifteen times as fast 
as the number of planes. While the "crop" 
of pilots being turned out by aviation 
schools is not as great as twt^ or three 
years ago, the number or pilot licenses ac- 
tive is showing a more rapid increase than 
the numher of ships in operation, A year 
ago (here were two pitots for each plane, 
and today the number is 3.07 to One. The 
nu in her of licensed airplanes oil June 1 
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THIS AUTOMOBILE’S UP A TREE 
TO ADVERTISE GARAGE 


hi order £0 atLratt alien tion In his pa- 
rage and wrecking plant, a garage man iti 
an Atlanta suburb hassecured an auto- 
mobile- In the Top of a tree near his place 
of business. The owner tells? his custom- 
ers ill at even should their cars climb 
trees- in such a manner, he wtmld be able 
to haul them down and fix them as good 
as new. 


Hakim -a Group ijJ Western Flyurcr- Out i.i Tlri tans 

■jnd Otbu J'-upi ic-jqrlri (tlV HttmC 


sorap* ^cijuiia th« ripmc 


CThe Popular Mechanics' Bureau of In- 
formation offers its free service to all 
readers of this magazine. Names and ad- 
dresses of manufacturers and dealers in 
articles described, and any other details rn 
our possession, will be promptly furnished. 
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u. s. LOSES TENTH OP HAY CROP 
BY SPONTANEOUS HEATING 

I 3 ^ 1 

Spontaneous combustion ^destroys one- 
tenth oF the harvested hay crop of the 
United States, Dr. C. A. Browne finds in 
bis latest iru'o^ltjatltTns' For the depart- 
ment of agriculture. He said ttraf - while 
tEte airfmalfoas resulting from burning of 
farm property as a result of spontaneous 
combustion lias been estimated to exceed 
$2O,OOOjQ0O a year, the actual loss in de- 
creased weight and nutritive value of hay 
during spontaneous Eicatmg will amount 
to many times that sum annually. To 
prevent fire, Do cl or Browne says, a hre 
pocket may be found by boring into the 
hay with a hollow steel rod or tube with 
a sharp Cutting edge. The rod wilt indi- 
cate the fire pocket's location from which 
all the hay must be removed, 

— a (rn) 

SCULPTOR MAKES TIN FIGURES 
FROM SCRAPS AND CANS 


Starling with a statuette of n rooster 
sculptured in tin, an jittwl, known be^t 
for his woodcuts and posters, has Opened 
a field of demand in ca-t-em metropolitan 
tenters that promise:- to swamp him with 
work. He sculp t u red the rooster out of 
ail alcohol can, then used up the rest of 

jC-rap fin a round 
home making gift* 
his friends. When 
supply was exhaust- 
a tin manufacturer 
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MODEL LOCOMOTIVE AMD ROAD 
BUILT BY TELEGRAPHER 

After nine mOrttEin c> £ work in a country 
blacksmith shop, a railroad telegraph op- 
eta^^-tftaslrocled a model locomotive 
and tender some sis feet high, patterned 
after a Southern railway engine. It COs( 
about $1,000 to built! and is operated like 
a regular engine on a stretch of real track, 
over which it hauls twenty passengers. 


tense illumination, provided by flashlight 
powder— has been solved by the useof a 
large aluminum reflector which weighs 
only seven ounces. The reflector is col- 
lapsible, folding up into a compact unit 
so it can be carried ill a camera case. 


NEW TYPE OF PREHISTORIC 
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t, ;'] Indians in texas 


FLASH BULB REFLECTOR FOLDS 


>0 


INTO COMPACT SIZE 


One of the chief problems encountered 
by photographers in using the electric 
flashlight bulbs- — that of obtaining the in- 


CuU&pfciljIt ALiHTLiHLiivi Krllctcor L »■! with an Electric I! ■ 
i EuJbnfo Iccruu laltnaity ct^L i|j 1 1 
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An inciting adventure in Texas civfi 
exploration hits unearthed relies of a typqj 
oi prehistoric Indian life previously U. 1 W, 
known to archaeologists. A jepresenta- 
tive oi the National Museum, following a^ 
report of the discovery of an unusual In-''- 
dial! cradle, explored the Big Bend re-^ 
giou, and found a cave whose en-w^ 
trance had been almost blocked^-, 
by huge bowlders, with more 
threatening to fall at any minute. 

L was necessary |o crawl twenty- 
feet through a passage no more 
than two feet high, inhabited 
principally by rattlesnakes, 
pinns and rats. DtlSt irt th-e cav^*— 
erp was ^0 thick that masks had v 
to be used and lights would not 
burn. By the aid of flashlights, 
the explorer and four Mexican ^ 
laborers dug out four feet of the^ 
cave’s bottom. Cradles, baskets,^ 1 
pieces of matting and sandal s ^ 
were recovered, but no pottefy^ 
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MAGNETIC TEST 
OF STEEL FQK 
HARDNESS 


Magnet ism ill delect 
different- ■■ iu hardness of 

steels w h Lcll to 0 1 ! i c~ 
•i 


[auk on Sityw-taJ-g ' 
vnc-m S i>ci c. I v V 
A3 a t e t i a_l-._ ^ 
method af^ 


testy seem similar, st w hv—'l 
revealed recently in a re 
port hy Haakon St m*- 
Llie A iri T- 
for Test ijifr A3 
Mr. St-yiAV - !]; 
testing ilie stuff samples? 
is to place them in ma f .^g 
rtf tic fields ns w n u Id be 
done in the case of test- 
ing them for fitness as •*" 
electromagnet cores. Tlie^, 
report allows that , vb viv- 
as other methods of test- 
ing Steel hardness de- 
pend on -emu rnr . '• mi- 
ca 1 method n -- u a 1 1 v ru 
Stilting in ■ ! i u destruction 
01 the sample, the S(yri 
method ls free from I his 
disadvanl age. 


bolt CUTTER IS 
COMPACT AND 
LIGHT, .{ s | 

Ordinary bolt cuLtcr- 
are so cmnWr: • <m$ ih.’M 
they arc not lU-fd except 
when Other means fail. 

To Over-Come this ghjee^ 
tion a lightweight Cutter, resembling a 
pair of pliers, is lieing produced, ft is 
fourteen inches long and lias tlO compli- 
cated adjustments, os, (litre are only three 
major parts, The cutting knives arc of 
moly hden airi-alloy tool steel, and the han- 
dles are hammer-forged alloy tool steel. 
The tool will cut wire or holts up to five- 
sE.viecnlhs of an inch in diameter. 




lVfti*r Tower Thar !Jton» into 5 Kiowtf <d (Vii;!|?; i.h,: Traa-IiiiTHiLk.ii la 

AiicimpUihjed by 1 J jnnr.acinic an A (.inrun urn Screen 


WATER TOWER LIKE A FLOWER 
WHEN ILLUMINATED 

Floodlighting and decoration have con- 
verted a necessary, it unsightly, building 
adjunct, the water tower, into a thing of 
Ijeauty at Rochestjn’j^-N--^-- UhirrjinatJO 
lfli 
lit 

inside, su that it appears in (he dark like 
a rare tropical flower. The lower part of 
(lie tower was formed into the sliape of a 
Carillon belfry, and, the four corners were 
topped hy gleaming fins. 


penis mjiTPfftcl a Hared aluminum screen 
around lire tower and lighted it from the 


d* 


Lift L li* right- &g-1e Ciittrr^L? 





CAr average Of 594 gallons nt gasoline 
was used !>v each motorist in the United 
States i tiA'-m. 
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This Seagoing Air Liner Is Like Clipper Ship 



HOUHIT MOTORS 
or 579 ii =■, c-K-Crl 


lALELLE OS CKAPLt ?OT rAKS.rriQ HOILIK 


FtHSt TAhMS . M 1-,'ir- 
F I40-B*LL0M OiF-.-.;irv E.r-C'-i 


FORWARD PM5E.W&EJ! 

CTMftnh' v,| -Hi. 

rONv*. RUBLE :N1G 
Di^OAjdi IKU \ 


4ilcnr/j 


FAHTRT 

“An A-". r . " ijr.r -■■ ■ 

raviT.' ini --lh IlS'- -'iF.. 

•J*fl V-Hl □ ( -■A“'-ikALl>7c 1 l 


ScLlior.nl Drawing oE World's Largest Airjpliihsan Which ResenASes a Wiier Cf*ft « Much u an Air Liner; 
M otc (he RecracCablc J.iikLiu: Gear and Space for Carrying a S-ps rc Motor 


Resembling a fast dipper more than 
(lie Conventional type of airplane, the 
world's largest amphibian, and one of the 
targes! planes of any sort, recenll_y was 
co mpleled by the Sik or sty co m panv. T hi s 
seagoing air liner will carry forty pas- 
sengers and is to be used, with similar 
craft, by the Pan-American Airways for 
the long water jump from Cristobat to 
Jamaica. The ship has the high -p rowed 
metal hull ancE the beam and comfortable 
inlcrior of * roomy cabin cruiser. Its hall 
is fifty-eight feet long, the wing span is 
114 feet and the over-all length is seven- 


ty-five feet. Its four motors, cradled 
abreast in line beneath the big monoplane 
wing, develop 2,400 horsepower. Empty, 
the ship weighs 19,000 pounds, and fully 
loaded and equipped, the cratt is expect- 
ed to get off the water with 30,000 pounds. 
Wing and pontoon tanks have a fuel ca- 
pacity of 1,025 gallons, sufficient for a 
1,000-mile cruising radius with sixteen 
passengers and a crew of four, besides an 
express a ltd mail load. For a 500- mite 
lligbt, the ship is intended to carry her 
full complement of passengers in addition 
to baggage and mails. 






luggage carrier ON AUTO TOP 
, ^UT I LIZES WASTE SPACE 

L’ V Waste space on top nf automobiles can 
be utilised on tours by attaching a big- 
gage carrier that fits on tire roof. Instal- 
lation is made without damaging the top, 
?ince ily/t-p^rp no h ol t s., o r hr>V*s through 


Lli£?*£4 CarTLHn inn- Tup ct Ant-nmc.hilf- Va*- 

luid Rubber Cups, And '4 uaclics :u 

'UxJJLm b- ■ 
(J 3 -cX£^--^' 
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the deck. Adjustable supporting legs of *, 
(lie carrier are tipped with rubber vacuum H 
cups, carrying a capacity load of fiflOj 
pounds nn a cushion oi air. The vaciiuitt-g*^ 
Cups are (lie only parts touching the tup. 
Webbed straps fastening to loops «t^\ 
t ached to the top inside of drip molding 
hold the carrier so that it cannot 



COKE RUNS AUTO AT LOW COS 

Coke lias been tested successfully 

as a fuel for automobiles, and a 
penny's worth Esas been found tn run a 
ten miles. The fuel is in the fOrirt 
small coke which generates gas in an 
piiratus mounted On the running hoard 
A truck ran eighty miles at thirty miles 
an hqur on fuel 

LA -vvO- v\ - 






GIANT SAWFISH TOWS YACHT 
FIVE HOURS IN FIGH^ j 

Towing the sportsman’s twenty-ton 
yacht five hours ib-efotre giving up the 
•struggle, a giant sawfish was captured re* 
Cently off the COast of Panama by F. A. 
M itch cl C-H edges, the explorer, The fish 
weighed 3,700 pounds and was thirty-one 
feet (eng. 


Cirt-Om! Sinn Utpic 

RciftitiJit-B M»rk>.'t 


Basket oF Fruit an RooE of 
H AtlTiSct MMOdtH 


FRUIT-EASKET DISPLAY ON ROOF 
ATTRACTS SHOPPERS 
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"RAIL ZEPPELIN" SEATS RECORD 
OF FASTEST TRAINS^ ^ y 

Running over a regular* commercial 
-route for the first time, the German Tail 
Zeppelin” established a world's record 
for speed by flashing from Hamburg to 
' Berlin in one hour, thirty-seven minutes 
and forty-five seconds. The distance is 
^173 miles and the average speed was 
i ICK5.3 1 miles pee hour. At times, the 
'propel [er-dri ven car readied a Speed of 
miles. The engineer kept cm sched- 
ule all the way. Gasoline consumption oi 
three and a quarter miles per gallon was 
considered reasonable. The demonstra- 
tion brought nut that railway signals 
must be spaced farther apart if the land 
comes into use, so fast did the 
travel. A test with pieces of paper 
laid on the rait showed very little draft 
from the propeller. 
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One road side fruit market in _NewH£rtg5 
land attracts the attention of passing mo- 
torists by means oi a big sign on the roof, 
depicting a tempting basket of various 
kind- of fruit. It is of painted wood, cut 
Vout around the edges to present a more 
-,M.-.idi >t i c effect and can be seen by ap- 
proaching drivers a considerable distance. 


FLEXIBLE wrought-irqn pipe 

c i / 3 ^ ■ 

UTou glit-iron pipe that bends around 
corners has aided in simplifying plumbing 
ji roll le ms, particularly in repiping old 
__]>u tidings. It can be bent to a center-to- 
■ce tiler diameter as low as three and tiircc- 
teiiths times the external diameter of the 
-pipe. Thus a one-inch pipe with an out- 
s' side diameter of 1.315 inches can he bent 
Cto a circle segment having a diameter of 
04.33 inches without damaging the mate- 
rial. The pipe can be threaded, welded or 

Towid □ I |.B I I 1 I jr J J “"'f 

.Jiandlpfbhkf QrdLnajrv* piping, } 
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nary, piping, 
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ij.aill S,iwJi:,Ii, Thirty- One 
Twenty-Fan Yacl 

C ^ V '■ 



POPULAR MECHANICS 


a 


Right of Way Is Given to Millions in Silk 



fcrred In batches of i c ll bales 
o.-icii (q fast overland trims- iur 
eastern markets. Tbe silt trains 
art; operated by I lie transcontinen- 
tal railroads On passenger-train 
time schedules* much in the fash- 
ion !hat perishable fruit is shipped, 
except that i rio trains are heavily 
guarded and stops are made unit 
For fuel and water. The trains are 
given clear tracks to prevent pos- 
sibility of robbery, and also be- 
cause of 1 3] l" tremendous amounts 
of motley tied up i ct tbe cargoes, 
(lie interest On which is so great 
S line a delay ui even a day might l 


Aixiv r, K r- ^T-f-rririi^ S ilt Era HI Skip fco 

Train; Righe. Leaking Swn into- iht Finltf 


Four mil Ison dollar-, worth of 
, £ . ilk for American consumption in 
one shipment! Such was llie stag- 
gering aggregate when 6.1. JO bales 
were landed recently at ;l Pacific 
coast port. It was by far the larg- 
est shipment to be sent across the 
Pacific this year. The of the 
cargo was due to the release of 
vast stores of raw -ilk in Japan, 
which had been lid d up because of over- 
production. Tkc shipment was trans- 


|| J i #M£ 1 j 1 J aAJ L ' 11 - 

spen'ift^ difference 1 Mlweett profit and 
loss to the sellers and purchasers. 


^PLANETS RULE EARTHS EA1W? 

Planets, instead of sunspots, are he Id 
responsible for the ■wet weather cycles on 
"f earth by I la I here F. Gillette, civil. engi- 
■V ne er an d f oiTner tuu vmdfy pr oTe^&o r. Mis 
theory is that b oth the sunspots and the 
y heavy rainfall arc caused by planetary 
L conditions* He has found ihat the mog- 
1 nctic cycles of the planets line Up in per- 
fect agree ment with the clay deposits in 


geological formations. The thickness of 
the layers indicates the amount of clay 
deposited year by year in a given forma- 
tion, and that in turn testifies to the rela- 
tive amount of rainfall running Over the 
drainage surface-;, it has also been found 
that the thickness of these layers corre- 
sponds to the relative thickness of rings 
shown in cros? sections of sequoia trees, 
which also indicate rainfall yc*y by* year. 






■piiEiiiiU^i l:] Cimhli; pn 5**!* pf On* lath lo Twenty F«l; Below, 
FbEji&anLng Trees from Sixsrjrc Rubber 


/^ARVF. D oeu of larjje 
cakes of white soap. en- 
act miniature models of ar- 
chitectural and landscape proj- 
ects are made bv MtKowiJ, and 
Ku& ftl, Beverly Hills,'CSTif. f land- 
scape architects arid town plan- 
ners, Tb e y have found that Ibis 
practice Es a convincing demon- 
stration of just bow ft project 
will appear when it is completed. 
Working from a preliminary 
plan, they recently carved out tbc 
model of a thirty-fivc-room house 
iv i tb terraced landscape, to the 
scale of one inch to twenty feet 
For (his task they required six- 
teen cakes of soap, nineteen tiny 
gteen rubber sponges, some small 
I iris of paint, some shellac, a piece 
of wallboard, four feet by eight 
feef, two dozen small buttons, some pins, 
half a handful of tiny pebbles, ten pounds 
of plastelinc modeling clay, a few sheets 
of sandpaper, a small mirror, some tooth- 
picks, cellophane paper, nails, hot water, 
5 t ring and a pair of scissors. 

After making the preliminary plan and 
a contour map of the property to show 
the exact topography, they were ready 
for the first step in the making of the 


soap home. Having agreed upon the scale, 
thev made a wooden frame on which was 
nailed a ?heel of wall hoard to form the 
base of the model. Then they cut up sec- 
tions of wall hoard to reproduce the exact 
contour lines giving shape to the prop- 
erty. These .sections were placed one 
over another, and when this was com- 
pleted, the base represented, roughly, the 
shape of the landscape. This was coveted 


Ticih: 
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with shellac to pre- 
vent moisture from 
distorting it, 7' bo 
second step was to 
fill in this, rude base 
and SiinOOth it out 
by use of pi ns tel me, 
n sort of modeling 
day. Special in- 
struments for tins 
task bad to be de- 
signed by the ar- 
chitects because 
it was found that 
those used iiS ctay 
modeling' would be 
entirely unsuitable* since they required 
very sharp Ones to fashion exact detail in 
their work, 

After the entire base wa3 completed, 
large bars- of soap were sandpapered to 
snake then, perfectly sin OOtli* £u they 
would fit together wtlii exactness. Then 
they were held in warm water a few min- 
utes, to make tFsem stick together. These 
larger blocks were stood on end or cut in 
halves by use of the old I tick of passing a 
taut String through them. 

Each unit of the mode! was carved sep- 
arately, and Lise sections were placed to- 
gether in much the same manner as chil- 
dren build up structures from their play 
blocks. 

[ion completion of th-e soap house, 
they fashioned the garden and other ap- 


pointments out of soap 
and other things, and 
then covered the soap 
port to sis with shellac to 
prevent distortion from 
possible siiri iikitsg or eic- 
paneling. 

For trees, tlicy fash- 
ioned tifty miniatures to 
■scale by dexterous use of 
scissors on little green 
rubber sponges, which 
were found to be prefer- 
able to ordinary sponges 
for trees, as. they held 
tlietr shape better and 
looked more realistic. 
The trunks were made 
from matches or pins. 

An attractive garden 
walk was built from two- 
zen small buttons 
which iv ere paint- 
er!. Sandpaper was 
used for roadways 
and pebbles repre- 
sented rocks. 


the Kocis are Palmed with Water Cftlnr: Tetrtbpicl! 
lavish Hold r'ne Soap JJIciIm J’r.iieiJier, nflud tJu tsas* 
Is Made oi WaJtboar4 
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This Steel “Train” Saves a Harbor in 


7^' 


Tlic PlMtinE Bii^Ti^bIw A]ip|i(M.t ID ■» taitLvuiE ISiiih, Making a Stilt 3.tld Snug Harfcor tor Vadiis rod 

SriM 11-1,1 Qah W litre- chc Nit: .iral Bays Ait lfl.usi.ng 


Composed of a series of thirty-foot 
sections, coupled together like a “train” 
(ji car;!, and moored to a scries of seven - 
pile dolphins, a floating: steel breaks. iter 
lias been developed for coast districts 
where no natural harbors arc available, 
As many of the trains as are nettled to 
project any given area may be added by 
merely placing more dolphins, fcacli sec- 
tion of steel is kept afloat by two pon- 
toons, between which a bulkhead extends 
to within a few feet from the bottom of 
the harbor. The completed sections have 
the effect of a “loggy 13 vessel or floating 
iceberg, with too little buoyancy to ride 
the top of the waves, yet sufficient rigid- 
ity to break the chop of the sea. 

i'ijH/') 


SNAP- ON PARACHUTE FOR NAVY 
SOUGHT AS AID TO SAFETY 

Development of a snap -on or quick- 
co mice tor type of parachute i--' uncler way 
at the bureau of aero nan ties, department 
of the navy. This type is Intended for Use 
of passengers, machine gunners, and oth- 
er personnel who would be Handicapped 
if required to wear the equipment con- 
tinuously during flight. Only a harness 
would be worn with the type being devel- 
oped, the parachute being stored in a con- 
venient place. Iu emerge nciesy only one 

Jfjs l-ZZcta** kh */$, 
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motion would he required to snap llie -.J 1 
parachute to (he harness, or snapping it v 


off when landing in water. 


DRESSING TENT HANGS ON AUTO 


■ i ■?,. (\ FOR BEACH CHANGES 
■ In stmt lv adjustable to (lie door 


of nn 

automobile, a “bathhouse” that is collap- 
sible and can be carried to and from the 
beach has been placed Oil the market. A 
simple brocket attaches a square lent to 
the ear door. The rent is entered from the 
corner and is fitted with fasteners, II ij 
floored and has pockets for cloEhiug and 
towels inskie, accommodating four per- 
sons, It cannot he dropped or raised 
white occupied, and, while bathing, may 
he locked in She car, clothing and alt. The 

1 ir:LC If ct 

is locked. 


D reining T-CtU Thai Aiiadiri to U»r «l the Auto. 
M^Jcjig PortaJilE UHthhgynt Im tbff Car 


ao it.j.u ;Wb' * ^7 
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Land Catapult Launches Big Bombing Plane 





Catapult Whi^h Launches a. 5tv«i-TVin 
Pin n D ; II alibi* Slii'ii Catapults. It Full* 
Place Entu A^r. !nsi*.:i<1 ijt PutWaij It 

is about 150 feet from the car, the 
drum is slowed down automati- 
cally, the momentum acquired by 
the ship being sufficient to throw 
it in in the air- By such it trtetll- 
ud the take- o IT run is reduced 
about nine -lent hit. 


WEIGHING A SPECK 

OF INK 

Adding "'uii.iis" to the abb rev ia 
tton “III," in addressing ati 

I \ elope to a city in that state, 

ct cases the weight of the 

Balances, which weigh accurately to 
one- millionth gram, show the ink 
^lnofs 7 ' weighs live ten- thousandths of a 
gram. Or more simply, in a matter of 
56,000 letters, the total would weigh One 
ounce more if Illinois were spelled out. 


GAS TO STOP PLANES 


Fighting planes in the newt war may he 
brought down from the skies, their utc 
tors disabled and their pilots helpless to 
land beyond the usual gliding distance, 
through use .of-S^gUs din cove reel rtl Gcr- A ^ 
many. Primes of tile gas, the discQrerepf^J^ 

* J oitce. 


at 


Operated hy compressed-air 
of 3,000 horsepower, a laud catapult 
Eng 1 and Sj a hit; to launch a twin -engine 
bombing plane weighing seven tons into 
the air at sixty miles an hour in a few sec- 
onds. In principle, it is the same as a ship 
catapult, hut the operation is reversed, 
the craft being pulled instead of pushed 
into the air. The bomber is poised on a 
special carriage connected by a steel ca- 
ble to a large drum at the rear of the cat- 
apult. The cable is wound on the drum 
by a compressed-air engine that runs at a 
to p Speed 0 f 2,40ft re v oli,i lions per minute. 
The engine and drum are mounted on an 
anchored car. When the airplane carrier 


| 




Ev- ii a novice can propel him- 
self Lnrough the water faster than 
an experienced swimmer nu a 
water bicytte supported on pOntOOns and 
driven hy a propeller operated hy pedals. 
The swimming machine Is safe and stable, 
allowing the operator to rest at will, to 
float or to steer it without fear of sinking 
or overturning TEte occupant lies, face 
down, art a natural swimming po.de son on 
the bicycle winch is adjusdabfe in length. 
Hy removing one holt, it can he 
Lied for convenient carrying. f ■ 

Lt-A .-c. 


TJr,» Han la PaintinR Candles by Hind aft-rr Makintc Tb™ by 
H^nd- Fsiijf iitg, ft That Hjm Atriiijat VflniahCil f ^ 

LAST OF THE CANE LE -MAKERS 15 


HAND -PAINTS HTS WARE 

■ u. 

In the oEd Spanish quarter vy I -O s At 1-_ 
gcics is to he found the last or hi s type, 

tTnrTiETid-titaker of candles. Jose Herrera 

clings to the century-old method of hand- 
po tiring and painting, and turns out hun- 
dreds of the cruddv picturesque candles 
of all s ii . es that nre to he seen almost 
solely in Mexican churches. 
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S«rinncii5r.^ Mathtnp That H«»(e chi ; It I Udytn .1 

hciiiLlsf Tint la Ojieratcit ty Pedal* a 

} K-L-^Tac-i 'to aA&s {_£ 


BENZOL VAPOE USED 
AS STEAM Q (2? 

J. ISenzol, mixed with water, will 
?- reach the condensation or steam 
s point at the low temperature of 
d cgrccs. centigrade instead of 
,5^00, a Hung: rian experimenter 
1 has discovered. The difference in 
necessary to prO- 
witFi the mixture 
an annual coni sav- 
!f425,0fl0.0(Xl in Germany, 
estimated. The experiments 
Eiecn carried on in Ham* 
whose scientists say effi- 
ciency of the 1 0 w-t e mperatu re 
. nteam is as Eduh as that of the 


SWIMMING MACHINE HAS 
PEDALS LIKE BICYCLE 
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SECOND GUESS BETTER 


THAN FIRST ONE 


? 


1 
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Your second guess is lively to 
be about twice as good as the 
first, and it- pays students to think 
twice before recording their an- 
swers in college examinations. 
Tilts fact has Etcen revealed by 
submitting "true-false' 5 questions 
to more than 1,500 students, from 
w h i c 'll it was f 0 u n d that t h e 
chances arc about two to Otic that 
the second answer will be the 
correct one. It also pays to be 
dubious, and it is much safer to 
change a judgment from appar- 
ent true to false than vice versa. 



Loading and unloading- of 
heat, to its journey through 
mill from grain to flour, 
ust a£ the transfer of mail bags 
from one post office to another 
Mew York City long has 
demonstrated the principle of 
solids ho transported, &o tin?, the 
handling of wheat at the rn ill 
proved the possibilities of cun* 
ducting it through pipes, 

Coal cost-, a dollar a ton at 
the mine in Illinois and IH-SO 3- 


Wfelrfillj? 1 lift ci I h ■! I r-:ir ■; i:i l a ipn Ijlnr; .1 TcJfe^il^F 

Hauls- ilie Equipment ihrou^li die Cane 


"VTOW appears a, new giant winch 
^ ^ aspires to the gruel in g task of 
carrying the weighty burdens of the world. 
Another creation of man steps forth, 
shoulders a large block of l he freight of 
the mightiest of nations, suggests that it 
might take On the whole job. Sinuous;, 
steel -pipe lilies* already hearing vast quan- 
tities of liquid freight, are prepared al- 
most to make a bid for the carriage of 
sol ids. 

After generations of furnishing man's 
favorite transportation, the railway has 
been ansai Led L y one ft cal after another. 
Motor truck.-, have taken much short -haul 
business, hut also contributed as a feeder 
to railroad business. But now appears 
LPiis new competitor, which has reduced 
the oil carried by l he roads nearly 6,000- 
000 tons. 

Nest, the coal business, which is said 
to have been losing ground to natural gas 
and oil largely because it has EiCen Fens 
enterprising than its cousins, is consid- 
ering 1 he efficiency tif powdered coal and 
its transportation by pipe line. And the 
transportation nf wheat in the same man- 
ner seems equally logical. 

Pipes and air pressure are applied to 


ton at the factory In Chicago, St. Louis, 
Milwaukee or Indianapolis, 200 or 3C10 
miles away. Similar divergencies exist 
between coal at the mines in West Vir- 
ginia and coal at Pittsburgh, Baltimore 
or Cincinnati. Nearly eighty per cent of 
the cost of that coal is due to transpori-a- 
tlOtt cltarges, TFtose who are wise to pipe- 
line possibilities hazard a guess that this 
coal couEd he delivered by that method at 
?I a ton as compared with $3. SO. 

Construction of pipe lines that are able 
lo function as con.dLtil& tlirough which 
freight might be conveyed, is a recent de- 




vclopnietit, It ]iit> come n]>HTia t 
lEiro-ugh an improved mean-, of 
wetfling: Sled, for freigElt jnpe 
lines mqst be smooth, aint 
Ait?] strong. No east iron with 
cemented joint* for this Work. 
Etu t the right *nr£ of pipe now 
has beets developed And string!, 
of it r twenty-four inches across 
And S00 miles lung, already a re in 
operation . 

The old scheme of welding wan 
based on the blacksmith's prin- 
ciple of bringing two pieces of 
steel together in a heated form 
untE hammering I hem, Tills was 
all right provided the two parts 


L*]rir u tLic Pipt dirmifch Water and Swa-rji ; Atoove, 
* Joint la Weliltd Twenty-Inth Linr 

could he sufficiently worked together. 
Hut the joint was likely to be weak and 

clumsy like edges of pic crust lapped Over 

for the baking. The masterstroke came 
when it teas found that two edges of steel 
brought together could be united with ail 
electric arc, much as the housewife sews 


CaUrtHT fj|Tv«i?ri EJiv-lir(f i V, 


a seam with lief machine. The joint now 
is the strongest part of the pipe. 

Raving its couplings, the oil industry 
0 it me back to [Fie pipe people With a re- 
quest tlmt called fur a most startling ap- 
plication of Use possibilities nf arc weld- 
ing. It wanted the equivalent of one of 
Ihi'-e couplings., hut it should be five feet 
across, thirty feet long, and its walls 
should be two and one- half inches thick. 
They would put head* on it and have a 
vessel Thar would endure liigEstr pressure 
tli an any Other in the world, and do a Eiig 
buss lies s eh cracking crude Oil into gaso- 
line under heat and pressure, which was 
what they we re looking for. Yes, the 
steel people said, that might he accom- 
plished — and they did it. 

As a result of "these advances, (here arc 
today 90,000 mile*, of pipe hue lti use, 
Last year more than 13,000 miles of gas 
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lines were added at a cost of approxi- 
mately $400,001), WO. 

Biff business is con gen trot in g on natu- 
ral gas just now not only because nf the 
expectation of a nationwide network oi 
giant pipe lineup hut because new and im- 
portant uses for the fuel have built a $5,- 
(XXl,ftOft,000 industry around it, More and 
more it is becoming: a rival to the oil in- 
dustry, one good reason being that quick- 
er and cheaper conveyance of gas to mar- 
ket is now possible. 

Among the miscellaneous industries 
that utilize natural gas as fuel are steel 
and glassworks, cement plants, cotton 
gins and presses, chemical works, sugar 
refineries, salt works, bakeries and sul- 
ph nr mines. 

The gas has been used bv steelmills, 
notably it! the vicinity of Pittsburgh, for 
many years. The case of temperature 
control make.? it particularly adaptable 
for use ill melting and in the heat treat- 
ment of metals. Natural gas is practical- 
ly free from sulphur, and tilts quality is 
of prime importance in the manufacture 
of steel and glass. The even temperature 
obtained with gas results in fewer ''sec- 
onds.’' and rejections. The freedom from 
soot makes gas an ideal fuel for use in 
bakeries. 

Another indirect use ot the gas, little 


ribbons and phonograph records. But by 
far the most important and largest- scale 
use of carbon black is in the making of 
automobile tires, A small amount gives 
two or three times as much wear to tires. 

liven bridges of a new type arc begin- 
ning to dot the United. States because of 
problems encountered in the building of 
pipe lines. In several instances, the old 
plan of laying pipe Hues under water in 
crossing rivers has been discarded in fa- 
vor of bridges intended for iso other pur- 
pose than carrying the heavy gas mains, 
Some of these bridges are of the suspen- 
sion type and are as impressive in appear- 
ance as railway and highway structures. 
From these designs, the types range to 
old-fashioned truss bridges and even to 
simple supporting trestles. In all cases, 
however, they are for pipe lines exclu- 
sively. 

The method of laying pipe lines along 
the river bed had its disadvantages be- 
cause of the difficulty of maintenance. To 


f^UJtFST OxImi-I'USjt TrArlur 4.'u. 


Thf*# Jkc'tana EittH-inrhi Ois Pliptf Art bfl>d Ihrosgli HUt* B=n1 SJaunnias near JOcsnc*, CfllW,; Wb*rt»er 

roi'ii'bli', ilit Tttn-ifiei Arc Dug by Tracian 


known to most, is in the making of car- 
bon black, a pigment manufactured by di- 
recting the natural -gas (lame onto a met- 
al surface. This finds a market in the 
making of inks* carbon papers, typewriter 


insure constant Row of gas and to min- 
imize costly repairs, the pipe-line bridge 
was introduced. The success of the pio- 
neer structures has caused the bridges to 
multiply in surprising fashion. And the 


righted 
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l‘ti»l'J- I'T 15*1 m U4lil"M,' 

Qi3 Dfrrkta jn (JLgJil Efrfltc^'l in rtn Sutfii; JOgh.1, 
Burning Tirti 1 1 i;n' Pipe for i Bvnl 

rmi i- not yet. Still higher accomplish- 
ments, fire in the offing. Another stupen- 
dous stride in gas transportation is about 
to iic made. Panhandle gas is t<n be sent 
direct to Chicago (lim up Ft iiH unbroken 
steel tube. Tlic distance is 3,000 Ulile*. 
Two lines, are to be bid at a cost of 
around $3.50 a foot. Here and there along 
the line, booster stations will function, 
pushing the gas ahead and pulling that 
behind. This perfect, aahle&s fuel imtst 
he made to hurry through these steel 
channels :F it is to supply an empire, 
Poles supporting telegraph wires fol- 
low t3ie line. There are track walkers, 


protection only in soils where chemical 
hot spots exist, I rh most corrosive soils 
the action of the chemicals on the metal 
pipe sets up rut electric current just like 
that in a dry or wet battery. 

In a recent govern men ( test of a dozen 
pipe lines, a measurable amount of dec* 
Lricity was found flowing through every 
one. It was found the current was tn- 


maintenance-nf-way stuffs, emergency 
crews in case of washouts, just as there 
nr*; idoug railroads, There are problems, 
such as electrolysis, that are not to be met 
in railroad maintenance. Electrolysis bites 
into the pipe more deeply than rust and 
destroys it, Paint will not keep it out, 
It is due to stray electric currents tliat 
pass through certain soils known as "lint 
spots/ 1 Instruments have been devised 
to detect them and methods have been 
developed for diverting them. This, sort 
of transmission has fts own problems. 

Tendencies in the Laying of pipe fines 
at present are away from the coating of 
the pipe for its entire length, and toward 


treated in corrosive soils, or hot spots, 
and decreased in normal areas. The ac- 
tion r>f electrolysis, however, is most Eu- 
furious where the current leaves the pipe. 
It was also found that the current left the 
pipe more rapidly in .soils of low electric 
resistance, At these points the corrosion 
w a h particularly marked. 

To simplify the location of these low- 
resistance areas, a simple piece ul appa- 
ratus was developed that looks like two 
watting sticks, one with a milliarn meter 
mounted on top and the other equipped 
with a small flashlight battery. Each rod 
is tipped with met ah Ky measuring the 

a] j parent resistance between the l wo ter- 
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fltt Emils, t5iL fc approximate 
hvsistance of the *olt can 
calculated. 

This instrument makes 
jossible rapid tests along 
^ "^a p i pc 1 iiiCj or alo n g the 
'H fright fi f way of a prn- 
^ 3jectes] one, anti the re- 
vue’s!] Em with this tesla tig 
rt^Sdeviee .ire sufficiently .le- 
vs; f i [• r nil practical 

purposes, provided (lie 
n+jduil is not too dry, 

,-V CDmcreSc covering for 
til c pipe is employed in 


Difii.CLih.ieK ol Pi 


many hot -spot areas* and 
an interesting new ma- 
chine has been developed for this work. 
If the con erete is too soft* its porosity is 
EGO great after drying, iu the concrete for 
pipe lines must be worked while in a very 
stitT state. 

In order to apply this covering, a vi- 
brating mnc' Emrie is employed, which sFsakes 

the concrete into everv nook and cranny 


jii-t.ftyhig 

Long. Dili 


_ Eh. film 
DiiiiL Oil! y IO Ciicj- Plpt in 


P!3d.|jv. at T<?p; "P rsd B=e-. 2.423 Fe<t 

TCXHJi 


around the wire reinforcing material , 

AEso, it has been found that, by using th& * SALT WaT R R HELPS GOLDFISH 
violator, more of the crushed stone and 


tine lines are being laid in all directions* 
When there are two points fifty miles 
apart, and gasoline must he carried from 
one to the other, the cost hy rati is tikelv 
to he around fifty cents a barrel. The 
same gasoline can be carried [lie same 1 
distance ill rough a three -inch pipe For 
four cents a barrel. 

i*P ^ 


less cement, which is more costly, can be 
worked into the mixture, tEms effect Eng 
considerable economies in the coverings 
for hot areas. 

A curious factor in the California cli- 
mate it* that of temperature changes as 
affecting pipes laid On the surface os the 
earth. To offset these conditions, it is 
necessary For Hie welding to be done in 
the early morning or at night when the 
line is contracted by the coni air, Welds 
made during the heat ok" the day are suh- 


Salt water has been found an effective 
remedy for ailing goldfish. These 
sometimes Jloat cm their sides on top 
the water or Otherwise act unnaturally 
and a white fungous growth often can 
seen on ihcir bodies. In such a case* 
tablespoon of salt should be added to a 
quart of water and the I'ish placed in the 
solution for two or three minutes, 
transferred to a bowl of fresh, cnul wfi- 
ter. The treatment is continued until the 

3 


jetted to - ■■ l- id- tension under the 
nightly contraction, with possible 
resultant breaks. 

Systems of transportation arc 
here bring worked out that are nn 
the eve of startling developments. 
Wherever natural gH*; gnes, of 
course, the necessity of hauling 
coal decreases. Then there is the 
s i n p v nduus u t g c t hat t hi s i Mi- 
ll rove it pipe is giving the transpot- 
miioii m! oil* Long-distance g-ii-sc- 
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flame Tor Atlantic 
\ service | 0 ^\ y 

Twenty passengers i LI lie able 
fly across tine Ail auric in Brit- 
ain's giant air liner, which will lj>e 
launched Eti tile spring. Power 
ami fuel capacity for a tio unstop 
flight oF miles have been 

provided. Forty pass enters can 
be accommodated on u 1, 000-mile 
Hi glit. The captain and pilot will 
navigate lire ship front a bridge 
constructed over the passengers' 
cabins, and si* motors will drive 
the plane at a maximum speed of 
145 miles per hour. . A 

— - — Cti 2 -^ 

HIKE MEASURES OXYGEN 
USED FOR EXERCISE 




UU 
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Subjects of a labl^t^ry' study 
conducted at Vale on tlie influ- 
ence of mild irntciisitics of work 
on various types of persons, are 
set to work pedaling" a stationary 
bicycle. They wear a mask con- 
nected to a bellows, which rises and falls 
with each complete breath. As the excr- 
ete continues, t lie oxygen in (lie bellows 
becomes less and less in volume, causing 
the bcElnws to inflate to a lower level at 
^ each breath, and so plot the breathing line 
3. on a drum attached to it. The subject of 
A* the test plots one curve while at resl, then 
ojj another while tiding the trick bicycle. 
The difference between the two lines 
VsJiqwr how much oxygen is used at vary- 
ing bicycle speeds. 




Fi^c&icr LTuae thu Incrnr-t-nt Borer Id PctsrmiTit Life EJistory 
of a Tfte ■ -iru! SitnptfB ut th* KftrlTijJs 

AGE AND HISTORY OF TREK TOLD 


BY BORING IN TRUNK 


Virtually tile entire life hi -dory of 
tree can be extracted from it by the scien- 
tific forester wills an increment borer, 1 
tool which removes a plug, or cross sec- 
tion, from the trunk. The boring, when 
removed and closely examined, shows all 
the vicissitudes that a tree has en coun- 
tered, Iis age and its yearly history. The 
growLh can he measured and progress 
charted in terms of annual rings ill the 
wood. The borings even show something 
of soil and climatic conditions, as well ns 
of liras and the fight between trees o£ 
different species for existence. 

, } ^ 
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Tflslt Bltyrlo Thai £ha*a Hnw Much OivEtn Is 
S > li‘*ed LoIc.e; Cfnjlu pi Wotk 
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CAVERN ELEVATOR 

Tn operation for a con siderna1.de length 

of time, an elevator runs from a hotel 
above the Shenandoah caverns in Vir- 
ginia to the floor of (he caves. The ele- 
vator was built after a shaft was cut 
through solid limestone and is employed 
each year by thousands of tourists to 
cavern region. This Tift antedates the -* 
Litl-foot elevator now being construct^ 
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Ivory — from Elephant Tusk to Billiard Ball 


v.. 


V 



Hi; Us i" ITT CTiryi U 1?! 1 P-Tl 1 * 

statuettes, ivory also i-- 
employed today in mak- 
ing piano keys-, ribs for 
fans, billiard balls, han 
tiles fur canes and tim 
hrrllnH, and for liottk 
corners, ivory lias, been 

„ ... „ ,, used, by mail for orna- 

Writhing, EwOn-Ji Srii( WTi-rkmr Ivory; Miiitcrrt MilcIlincK ffnvp Rtplic pd . ; . . r _ „ 

Mi;il!:idi : t£ Cutctnir and C;i'v:r|> It into Drniminu mental putpObCS [Of 

i centuries, and $,000 

Elephants' tusks still provide the w-prld^y years ago ivory from Africa was sold in 
ivory supply, but modern tools have re- ? Egypt and bujjt k mtu thrones of kings, 
placed tiie hand methods of cutting and' 
carvini: the material into Ornamental 


a l ^ 


* ts\ ’ ^ i 

, * . ,, .... . . 1 j GOLD-PAVED PLANE RUNWAY 

forms. Antwerp ts the world s largest 4 

ivory market, but is closely rivaled by Airplanes arc used fit Mexico to carry 
London and Liverpool. The usual tusks 3 bars of silver and gold from the mines al 
are eight or nine free long, and a Tayoltit-a and, because OF the fnactessi- 

may weigh all the way from twenty-five -i hiltty of the mines, the ships are forced 


10 ,ifl0 pounds. They are yellow or brown 
outride but pure white inside. Seen in 
cross section. ivory has lines of many 
colors, the compact cells being tilled with 
a warlike material that gives to worked 
ivory its high polish, Expcr Sen ceil work- 
men have charge of CEitlirtg the tusks in- 
to sections OF the desired lengths, and 
special aaws are required to yvnrk into 
fortn the individual pieces. Aside from- 


to land on a mountain side. The runway 
For the planes is 1,501) feet long and 140 
Feet wide, its surface representing the 
most expensive runway in the world, for 
it is made of surplus working's from the 
mines and has been estimated to, contain 
^fftld. and silver worth $500,000. 

([More than 21,0110 acres were planted to 
trees in the national foiests in 1950. 

^ m- 
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SECRETS OF ANCIENT AMERICA 
HUNTED IN GRAVEL FITS 

If you find a stone arrowhead or a 
chipped- flint ax buried dee[s in a gravel 
bed, leave it there until scientists have 
had a chance to examine it. Dr. M, M- 
Lelghton, chief oi tihe I Hi u p is. state geo-. 
logical surv^T^iidVlseriiiiilers (o leave 
relics just as they are found, for the way 
the arrowhead nr flint ax tics in its burial 
plate may help telling who made ii and 
how long it lias been there, Gravel pits 
may hold evidences oi prehistoric life in 
America, Doctor Leighton says in urging 
that workers he instructed to report and 
leave guarded all relics found in excava- 
tions until scientists from the National 
RescarcEs Council at Washington can ex- 
amine the discovery and decide on its 
significance. Surface finds of Indian or 
other remains have little arcli urological 
significance. Rut a genuine find of arti- 
cles buried Under obviously undisturbed 
gravel may be of great importance. 


BARREL ROLLING IS MADE EASY 
WITH HANDLING TOOL 

Handling or barreled materials is sim- 
plified with a tool recently developed. It 
is placed over the ends of barrels or steel 
drums, and, when pulled toward the op- 
erator, claw points are en- 
gaged and locked automat- 
ically. The handles are ar- n 
ranged to allow the pointed 
ends to revolve, so that bar- f-. r"-- 
rel or drum may be rolled, jtt a 
along the floor, 


lluw ifct Inverted Spin, a St-jr.t Tim '‘Can 1 
Owni,” W« Cu~ii|i>tvd by YvnlTiEut P-kit 


STUNT THAT h CANT BE DONE' 

ACCOMPLISHED BY YOUTH 


Another of the air stunts that “can't be 
done 1 " was crossed ofT the list by Robert 
Brahm, young Los Ang eles fl yer, wh o 
safely" "completed an inverted spin. He 
started a loop at S.OOfl feet, and, while up- 
side down, nosed the plane into a stall. 
After spinning downward for .1,000 feet, 
lie pulled successfully out. flew on his 
back and then did a vertical half circle to 
return to normal flying position. 


The grip is 
loosened by releasing a 
ratchet OH the handle, 
■The tool is m a d e of 
wrought iron. 


JAR BUGS FROM TREES ft I ■? 

Adopting the methods of opossum 
hunters, entomo logi sts of the department 
of agriculture now record rtl gjnj a ha lt ing^ 
ijl 50 Ct'yrt!st?i- from peach trees. "Jarring 
sheets" are placed under the trees to col- 
lect tEic beetles of the plum currulio. 
While four men hold the slieet, another 
jars the tree limbs with a pole, padded on 
the end, and-, the hugs turn Ed c down. 


Ejtrcel tiBttdlirlp ti Mad* a Simptr Matter with ill? 
Speedy N cw T'lkiL Sho-wn [IScrc g 
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PO WL A R M ECHANICS 
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i=i H J, F1jriilK ■R.'.r'ht” 

C^rnir " L fi .< r ri i (i W fivi pate 

Pl’ind hy Wthtifnq Insini- 
TTwrnta in the lllX 


through a rubber cartridge and so against 

rbe cnak Pressure of 500 to 1,000 pounds 
may be applied to break off the coal in 
large, clean lumps. 


"HORIZON IN BOX" HELPS PILOT 
LEARN TO FLY BLIND 


SPIES AND SECRET MESSAGES 
I ij rjf DISPLACED BY MACHINE 

Secret messages new can be coded and 
decoded mechanically by the use of an 
apparatus known as a “cryptograph” 
which docs not differ greatly in principle 
fro in an accounting machine, ft mechan- 
ically ciphers atid deciphers telegram?.* 
and its operation greatly reduces (elc- 
grapFi tolls Eli rough the use of ten-letter 
com hi nations or “words.” The ending 
machine is operated from a keyboard 
similar to that of a typewriter. A special 
device allows the repetition of any letter 
or letters, should tl > j-s be necessary, alnd a 
counter controls the number of letters^*, 
ciphered. The ciphering mechanism for 
on e and the same setting of the key diam-J^ 
Iters has a period er[ual to 1,5SU,000 let-'- 
lets, that b. the same sequence in "he 
- substitution! r>T le tiers will occur only nii^iS 
it this number of strokes on the count cr*. \ 
tin;-- enabling long messages to he Iran-.- 
mi c ted without changing key members, f 


Seated in a whirling chair and lookin^T^J 1 ^ >™^combina Huns preclude all r ; k< 
into a bos in which is an illuminated turn- 
and-bank indicator, airplane pilots ntx 
given blind-flying tests at the Los Angeles 
vnmnir+pob. airport, supervised by the (h r -" 
parttnent of commerce. It is the first step 
in teaching pilots, many of them old- tim- 
ers who have been flying by eye and car 
for years, lo Hy with instruments, esseu- 
lial knowledge in fog- and at night. The 
chairs are whirled, dipped and put fhrOi! di — y 
many oilier evolutions, which the pilots-^ 
try to follow and tell in what positions 
they are by reading the indicator. 


BREAKING COAL WITH WATER 
H n REDUCES HAZARDS 


jpoal is broken from mine veins hy a 
hydraulic machine tested m Colors d • 
eliminating much of the danger in mining- 
tv it Ea explosives, The machine, which L — Jl 
easily carried [»y two men. consists of a - 
water tank and hand pump. The pump, ^ 
equipped with a gauge to indicate pres- 


su re 


water into a pipe 


run mug 

to 


Ccyp1vcr«|tli WhtiCH C»<l«s arwl DfcMifti M«me«! 
Atoav*. It Is Linked with Typewriter 


\.r 
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F () f'ULATt MECHANICS 


Fish That Go Angling Are Shown in Museum 


Models oi two deep -sea 
fi k of t lit.- angler family, 
both equipped with fero- 
cious spines on bach and 
bead and Sung saber like 
Le.-ee.li. have been placed on 
view at (lie IJfitlsh .Mpse-* 
uni. One of them, the fe- 
rn a 1 o P h ot o co ry mis s p i n I- 


ceps has her home in ibe 
Odlt of Panama and car- 
ries he r li u h ban d. w b o i S 

much smaller than herself, 
permanently attached to 
liar forehead. file oilier 
angler fidi f I.ifinphrvriklas, 
carries. a luminous hire up 
it^ nOsc and also ifi the pos- 
sessor of a luminous beard 




JfAt.fi' ti>'M (L 


Fisk Thai Carrit! Her 
H*= Above, Hie 

L.L£HS|SiulIh 


requiring 3,ZaQ degrees centigrade to 
melt, to a liquid condition in less than 
five m i miter: . A ho Lit twenty live percent 
of the energy put into the arc is effective 
in producing the Imu spot. Mirrors have 
5 we II used for a long time to produce Heat 
from the Min's rnvs but there is a natural 


trailing under its lower jaw. The teeth of 
tliescflEish arc hinged ar their ha>as., c-Ji/f imM 

^ n / 7/^ ^ni\t to the healing power of r-mdi it de- 

ftflRRORS REFLECT ARC'S RAYS 

TO MELT PLATINUM,"^ j l| r fO 

Reflecting to ;l foctir. the rn vs from an 


vice since a mirror cart pick up only a 


certain amount of the sun’s rav 


electric 


Hrc instead (if from the sun, a 
copper mirror has been made by two 
Swedish sc ientis ts which produces tenU- 
Ix-ralLtres^OlMLoJi; (ban 3,(il» degrees Fah- 
renheit. An a-/ between poles of carbon, 
carrying up i/> 1CK? amperes of current, i> 
tixed at oner locus of ail elliptical mirror 
seventeen /inches in diameter, and the 
heat arsd. ligliL rays are concent rated aL 
the oilier focus some dis- 
tance aAay. A high tfm- 
perntn/a thus can he 
otr-il i>t this second point. 

Rapijrf heating ami frec- 
f m m a it mix! ll r 
foreign subsiances 

advantages of the 
mrt, iv h s r h w i 1 1 


TURKEY PLANE LEAVES <5 ROUND ii±Uf\ 
AT SIXTY- DECREE ANGLE K /* fU 


Germany is experimenting with an air- 
plane uf unusual construction which is 
able to start and climb at a sixty-degree 
angle. The ship, known as the "turkey 
plane" 1 'localise oE its resemblance to that 
bird, also i-- equipped with a device which 


prevents iL from (ailing in a nosedive, 


d o m 

with 

are 

met 

dire 


^ JJ, V‘ 1 \-TurfcLjf Flufij, 1 1 Wldcl, [a Able io CILnsti il Siity-De™ Angle dnd tl jf H 

£1 [MfC.C Cl 1 pllLhyijru, Equipped with Device to Prevent l t H inif Sn SNi^SG Dive ^ t 

(XM4, ip'. *■ T / 
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A N I C S 


Precious Gas frdm^Radium Will Save Lives 




its strength for nearly four [lays. Small 
“pold seeds” of radon also arc made* u ling 
fine gold tubing These arc implanted Ln^ 
to <]i^en,>erE tissue and teit fhcrc indcfi. 
tritely. 


suit os his Ascent, proof had been found 
tlint cosmic rays, do not originate with 
celestial ho dies. His measurements tend- 
ed to allow, instead, that these rays had 
their origan in gas eon s clotld& of slight 
density which may he best designated as 
cradles of new worlds in the making, the 
rays appearing to emanate from this neb- 
ulous matter. 


([The ancient Romans had indoor weath- 
er vanes, connected with a dial in the ceil- 
ing, to show in which direction the wind 
was blowing outdoors. 


FUTURE SPEED OF PLANES SET 
r l' fl |AT FOUR HUNDRED MILES 

Commercial passenger and freight air- 
planes m the not very distant future may 
travel through the stratosphere safety at 
speeds of Iff) miles an hour. This is the 
prediction of Prof. Auguste Piccard fol- 
lowing his ascent in a balloon to the rare 
atmosphere. TEie experience, he declared, 
has proved that traveling at a high nhi- 
tuclc is without danger if airplanes are 
equipped with compressors unrl air-tight 
cabins, lie also announced that, as a rc- 


PlAiit. Ab»vr, Extrmtb Radlil-p Nurse. 

as Ul^Iii, L. yc* -jliui liL in EL.iii.Cili,;. Gaa 

ft i- more precious than emer- 
alds, rubies or diamonds and it 
destroy;, disease and saves i Le. 

Ves, you have guessed right -it 
has to do. with radium. Two 
A merican--., Dr. tl l , ’ai:la, of the 
Memorial Hosphnl of Ne w York* 
and -DfT^i Ilium JXuumv-of - flhr- 
vo discovered a means to 
gas from radium, which 
almost equal healing qualities. 

There are only about SflO grams of radium 
in use throughout the world. A pound of 
the metal is worth 52,052,222,400. The 
most familiar method of using radium 
employs the actual metal, in the form of 


a w liilish sulphate salt, in 
small platinum needles. 
But !li" method is slow. 
After months of experi- 
mentation, Doctors Fa il- 
fa anti Duane devised a 
rad turn -emanation plant, 

through which ratio 

radium gas was drawn 
off the actual radium. 
This is scaled in glass 
tubes in which it keeps 
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P O P U L A R M E C II A N I C S 


NEV^ COLOR MOVIES ARK TAKEN 
WITH ORDINARY 


CAMERA, | p 

i Achievement of a ires color m 
5 picture lUm is- claimed fur a new prow--. 
TrecemSy developed III i ■ I. ! In- ; ! 
Phase lli printed v.- i ■ 1 1 a 
tfonn.cl.it Eon. or m at r ,: k. 

"’consisting of BQO.OflA miyj ^ 

FuuLe red, green, and, blm-L ...' 

E violet i-i 1 1 n ri r i. 1 "- to evM A 
I square inch of film. Ov:xJ 
if |]i is foundation there 
^coated a hi gill v sensiti^u^ ^ 

£e m u E a i o n . The li ! r . 

jflpvl i i I : ll il mu in ■ ^ 

nay be exposed in jiIS V 
jrtjdinary camera a' T*" - T| 
to w n b y a n or d imir-. r 1 
p roj ect or w i l ti o it t a i 'T 
Special attachments. 


HAMMER WEDGE 
FELLS TREE AS 
YOU WISH# i c x i 


Trees being felted fllong 
a fence of nesti* othei Mm .• ,--'j isn« ThuiN 

, , cliL Ueadgcar 

trees may be made to 
drop in the correct direction by mieatlj of 
a wedge jack m-w on r li c market. The 
jack is made i ta the form of a hammer 
with a screw handle. While the woods- 
man is snoring through ihc trunk, he 
drops the saw a hour two inches and cuts 
a cross section about three inches deep. 

F r e inserts, the 
wedge jack a n i^ 
as he eh ops out 
, ^ > ' 1 jtj. tile "vee” on the 

.i.v side lie wishes the 

Ja®) T7 H i tree to fail, he 

t " gives Lite wedge a 

pp hjfrOV turn or two at ilt- 

■ 1 M 'i t e r va Is until the 

jll^pgjf j tree tips in tFie 

w L|H r Wjf.p rig h 1 direction 

and will then drop 
’ - ' - , -* ‘ i tuts i 1 1 rt ]i I a-C ft se- 

■ leCted, 


EXTENSION LEG HOLDS LADDER 
,i(l -^STRAIGHT ON STAIRS 


Antxtension leg fur [adders that saves 
time and effort blocking le p one leg for 
setting u p on a Btairwav or (he side of si 
lull, has been developed, combining the:*; 
features with safety 
in cut. T h e ! t g 
length of any lad- 
der c a n h c a k 
justed to suit any, 
variation merely 
hr hook i tig a pic ■• 
of c Em ill Fsy ii 
proper Fink. The 
e x t e 1 1 s i n n Ena 
prongs at the up- 
per end to lit 
a r ii li n d 1 1 1 e 1 e . : 
and file chain with 
wli id) lo raise an ! 
lower It. 


T"S ft 


PEACE-TIME STYLE OF TANKS 
CARRY SMALL GUNS n / hh 


Fleets- of ptace-liELie tanks have been 
built in Germany' under the lhnil-'il inn* of 
the Versailles treaty. The tanks are -dm 
ph automoEiilcs built On a special char-id-. 
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AVovt.. Entrance to One n£ Tcn-r-plcs. ■&£ Hi-lAw, 

irl. IK i:J l\-huHntL-^i:r AljLifcii lit N2 lL‘C C^LLtlDt 

CQ. CQT sang the tiny ratlin' 

■ set. its operator, huddled close in 
a large overcoat, frowned. 

"I PH calling. CQ CQ CQ- M 

Ft 1 .'* h (i Lid red miles south of Mexico 
City, atop 4 windswept m nu n tain, the op- 
erator sat by his radio, calling. At last 
an amateur in Illinois heard the weak sig- 
nals anti answered. Then field station 
1 told how three small American au- 
t0m<7bifes and their crews of six had pro- 


greyed lliree miles during' the lay 
nji Steep mountainsides, en route 
from X i gales, miles, to 51 :l n 

Salvador, surveying' n route for tile 
!2.tH'Ht-riii?e highway to connect all 
the nations of North and South 
V in erica. from lA-urhanks, Alaska, to 
Hueno-s Aires. 

Across the dreaded Barrancas, the 
deep gorges of north Jalisco, the 
party had pushed its way south : 
down through' tin? had I mi is ami 
treacherous canyons south of Mex- 
ico I 'iiy and ac!' iss high mountain 
ranges and through burning jungles 
to San SaUudor, l ii t ; explorers. and 
road mappers crawled, until at last, 
in the late spring, they had driven 
their automobiles entirely through Mex- 
ico, the one country that presents the 
biggest problem in the continuity of the 
highway. 

The survey party -a chief engineer, a 
doctor, radio operator, interpreter and 
two drivers — “attacked" Mexico twice be- 
fore finally being the fir&t to traverse the 
country from north to south in automo- 
bile s, Last year, they drove from Los 
Angeles along the west coast of Mexico 







throucjh 


and dm to U- s i i j i i icy, Even oil 
1 tial j .m inev, 1 1 j itt f L i i ! j ij - Liv o 
v i .kc- of i > xg i l lie] pud pu l f Si c 
cars ujj steep grades and occa* 

■.i-.im'lv Ijtflckn :i hi j lar.i k 1 es :unl 
racing engine* an listed fie uxil‘11, 
The dilficu Elies of l Suit trip «i;f 
hardly an indication of the trou- 
bles that would beset them Oil 
the journey recently’ 
completed,. ul the uie- 
ch.inical ingenuity to be 
developed in rounding 
narrow mount a ill hurra 
trails with heavily load- 
ed auto in oh Lies, of rC- 
eros&iiig one narrow riv- 
er eighty- eight 1 i m e s in 
a. seventeen and one-half 
mile drive. 

Each car was fitted 
xvic.li a steel eompat tment 
to carry gnus, ammuni- 
tion r tools and iUpjslie'. 

The radio instruments 
were convert ten tty locat- 
ed no tin? sides (if one 
truck i.'-d could go i ' i 
tliu air without further 
preparation than to Hc- 


A1iov# r N^socaunp Emr-o U 111 Ik (kid |X1 vusil-* or (.).!*.< ra ivilh Aid vf Mock aptf t'Aekl* «=id Miitiy M*k; 

ljc.uw, Kid. I a 0,-tiiin;' inj H:. l : wl i.iMb t-q :i jpniiiiLL Jii Sa.iu- M LUTniini 


posit a one-cylinder engine on the ground 
and start ii . As the ears bounced down 
Stream beds, over rough cobblestones 
that lined village streers. timl around fal- 
len irces, tFie radio set never broke loo He 


from its moorings, and over it the party 
was hi daily touch with the United States 
through amateur stations scattered Irons 
Maine to California. * 

When E. E. East, chief engineer lor 


rorr i,ar mechanics 
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i he A in ik Clyli of southern I til i— 
foi'utu. turned (litf lead oar nmtli 
from Mexico City ini the jour- 
ney lli.Lt was to I' r i 1 1 it m fitly 
hardships in ft primitive land, 
he led the caravan along an im- 
proved road to Puebla, eighty- 
1 wo mile- iJjrtUttl. At llint point, 
having traversed the beautiful 
vnltey of Mexico anti crossed 
i Fie surrounding two. mile-high 
rim, the party left improved 
highways ami embarked on the 
ancient Spa nidi trail, used only 
by ox team^, for Such it o. a pap- 
ulous community on Mexico's 
sou (hermit o.st border- Even the 
primitive trail soon disappeared, 
however, and the three drivers 
turned their car 1 - into a wild 
country where the natives nev- 
er before Emd seen “devil wag- 
on:-'.," as they called the little 
mtl oino hi I es. 

'■I. caving Puebla,” East ex- 
plained, “was much like break- 
ing tluwn a fence and walking 


Above. Earthquakes- Cause Ch-UTch Bills to Ur Hung -an Rnela^ 
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from a clearing into a primhirc 
forest. We knew that until we 
should reach Guatemala, we could 
expect no help, that we won id 
have to Maze nearly all our own 
trails and create our roadways as 
we went, 

“Once the grade pointed up at 
such a sharp angle that the ears 
would not move until twenty 
men assisted the rad Mg engine; 
h y pulling on a rope tied to the 
front axle. Going downgrade 
was no easier, Kngine compres- 
sion, four-wheel 
brakes and the 



SC n r f of F u ! i a n - 



forded tlw- Rio Te- 
ll a n n tepee u p- 
stream, Just out- 
side N'ejapa, we 
climbed four moun- 
tain summits, wid- 
ening a pack trail 
a s we c 1 i m bed, 
Ida sting bowlders 
out of the path, 
building retaining 
■trails and, at one 
sEiarp turn in the 
solid rock, eon- 
strutting a bridge. 
Here we were, at 
an C I era tion of a 
mile, felling trees 
a in! lacing 1 1 Lens In- 
ge l her at a dizzy 
height over a can- 
s' i ii - , on t its muld crawl around Use 
h en (I. 

Kirs I i[iiisitlau p after n fifty-mile 
i md ■ ■ r'Ui.'.i ill the equipment was 
parked ! i we came upon the so- 

• lied ■ 1 ■ i : • id-- I he cerrct n is a 

Two- wheel t:d ■ i\Citri, r i s? tread is si* 
iiicli-' - ii ; ; i :ii et l Inn an automobile tread, 
*■-' . ■ were c ■ tantly breaking trail 
lEu\iu tl • . tn posed sandstone for 

one side of I lie cal's. These traits became 
■ m i - w h v. ri'g cut sometimes to a 
ilej iif ten I ■ ■ • t . ;-.ud ;is we threaded Our 

ih -it n 1 lieu , I'm tires would ride on 
■■■ h I ir away as though lliey 

were mining against emery paper.” 
Aerial surveys oF routes have been 
completed in British Columbia and Alas- 


li o 1 d E n g b a c k t i u 
the rope were all 
lllpi :-;i red the cars 
From pitching m 
the ho! tom, 

“We were wpCilCll 
ah out the Jilhr Lil- 
lies l hat lay ahead, 
but we had tin at- 
L email ve, e v e n 
1 lumgh we might 
have wished l 11 re- 
t race oil r steps. We 
never c o u L d h a v e 
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ministered when the lead 
is about to solidify from 
tile liquid slate, or when 
it is about to liquefy, the 
metal can be broken to 
pieces. Hence the pure 
lead is first melted, and 
wh i I e in this state is 
thrown in the form of 
spray from an mkct«r 
b v co m pres sed air a 11 ft 
reduced to line powder, 
While the powder is still 
semi Ei quid. It is impact 
erl against high-speed 
propellers thus pulveriz- 
ing- it still further. This 
method has hcen found 
inexpensive and pro- 
duces a purer form of 
powder, 

^ 


tU 


AHk-nriliKH- Wjli. TUk-tn I 111 Ml'liuil M 1 (Cilie ilirttl ui i N .iLurjkl S:i«!l KUO 

/ting under k Lcdjje in Roimnj; Tills Mountain Hfc^way 

ka for roads that will cost $G,OtH>,0OO. Gov- 
ernors of [lie several Mexican slates met 
in Los Angeles several months ago to pre- 
pare plans for their sections. Even In 
South America l lie route down the pa- 
cific coast is being mapped. Already 
tourist travel along one highway into 
Mexico has Increased from two cars 
weekly [Cl fourteen daily, due to the im- 
petus of the trail hhl?erS. 


LAPEL “MIKE" TO 
BANISH RADIO 
tjC\ PANIC 

Microphone fright. 

p :l tii c tli at grips many 
persons, even public 
speaker?, when they talk 
i new the radio or a loud- 
s pea be r system, is d i 
gelled to a consider ab)'^^ 
extent by a tiny lapel 
microphone to w h l c 
thirty feel of curd is attached. The In 
&1 rum e sit is attached to the do tiling and^ 
llic speaker is left free to gesticulate ur^ 
move about, often 
becoming uncotl- 
s e i o u s that h is 
voice i a being 
broadcast, This 
transmitter, not 
as large as a sil- 
ver dollar, is at- 
tached by a cord 
to fi plug and jack 
carried in ihfl 


PURE METALLIC LEAD POWDER \ 

M 

Pure metallic Scad powder is produced ^ 
by a process recently patented by a Jap^-^pucket, and from 
a nose inventor. Tile method depends Ori| the jack X (hirty- 
thc fact that, while it is difficult to pul- Tgtm cord extends 

feme such a soft and malleable material^ to a small cabinet hooked up with r I* mr"- 

as lead in its ordinary condition, it, lifted Speaker installation ■ r w : lk a 1 r ■ I 

Other metals, becomes brittle when itl ling outfit. It is not adapted for hroaii- 

sgrtijili quid state* If a violent shock is arlp M citing lhai M^lc^d^ linstrum yfAM musk. 

fiX dhn ^ 
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Aerial View Reveals Beauty of the Capitol 



M cd Cl ii j-luEuyia^hy. i--Jcd: by a Ctair 
How Each Diteil Stands 


Day, PrnduMy Thu S-trikaiig. Future ■! ilu h.iIiijIi'h ■ 
Dili; 1e Xb pt-p cf the* Ait Views of n!ie tjap-icol 


Beauties "I the untirm'j capitol art: re- 
vealed in startling detail from the air Fn 
(lying over Washington on a clear (lay re- 
cently, a photographer look an unusual 
picture of (.he capitol and its beautiful 
grounds. Latest photographic methods 
were used to bring mil the contrast be- 
tween the while buildings and dart: tree*, 
shrubberv and lawns. 


■Liiiiec?]; hate 


feet on the appearance o- s li. -appearance 
of the marks. Finally a draft of heated 
air was used instead of cold. Immediate- 
ly streaks of soot were deposited. Half 
the section was exposed to hoi and half 
lo cold air, and in lire half exposed to hot, 
the streaks appeared over the lath and in 
the half exposed to cold, the smudges 
formed between them. It was ihus shown 
that lath marks indicate heal leaks. 


LATH-MARKS MYSTERY SOLVED 

WITH KEROSENE LAMP, t r- 

, . .. 1 " 
t.alli marks on walls and ceilings really 

are due to changes in temperature of the 
exposed surfaces, and not to electrical 
phenomena, plaster porosity or dust fil- 
tration, This has definitely been estab- 
lished as the result of GCAs in which ft 
section ol" wood a Eld plaster wall was con- 
structed, the upper surface covered with 
wall paper and a smudge produced by a 
smoking kerosene lamp, At first no lash 
marks appeared, then, when the labora- 
tory window was opened, marks formed 
((uicklv Electrical shielding had, no ytf> 

€J h- * M 
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Apparatus That Showed ciic Caasci t>F Lath Ecnudgt* 
!u Ui: Due UD4^ual JluatLiiic 
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Mastering Navigation in Floating Classroom 



Pupils at RieM Al ' ? ! iii-.K-- 

c:c |; K avi|j»El:i:i 1 lYItrumt-TUS 

kn. FLaaiiup. Clitico™ : Be- 
low. Others on i I k Dick ni 
iTit- School SJyp, iH Another 
Cl.^x PrejiarljiK Tricm Tor 
Their Marine-'a Decree 


JJNtvln a! Is^t-Ttv I H' illy Tak- 
en l" On fi large y;n.vl. 
The boat is ccj lli op et I with 
sestanM, charts emivpasHes 
and other necessary imitru- 
meuti to enable the -.tu- 
ient? ' o prepare for their, 
exrmiiiifjiioiii n> martriers. 


GLACIERS MAY BE 
WEATHER KEY 


l\ x pi oral ion of tireeia- 
fan ft - |fl ft c i i' f ■, may reveal 
two of natures miss inf; 
links, one, the s-Onree of the 
weather, and the Ollier ac- 
curate inform at ion on the 
fast ice age atld a due to 
die next one. These gla- 
i ii-r- arc repeating today 
the picture of events liapt- 
pieniug year-, ago hi 

uliat arc now tlie mOit 
prosperous sections or the 


Students of nautical astronomy and 
yacht navigating at 1 2n ■ i/niTrrnhy irf 
Southern California. go _Ej.j .irfund in a 


rt - -_._w ... - 

tfoiFtt n " chihsi'ooni./ In mastering the 
HXMeriei of navigation, the class is given 



given 


United States. Instead of hcuisi 
"frozen stretches, the ice areas are vre- 
, alive forces, in reality gigantic mills which 
chew and gt i n d up ihe soil. In Greenland 
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markings in die stone that geologists 
1 1 n v e also 1 1 mini :n i he Mississippi valley. 
Greenland in one of the pEaces where sci- 
entists hope tn learn, liy measurement- 
over a period o-f years, whether i list icc an 
:l whole stir is receding, an indication uF 
warmer rimes, ahead, or whet tier it is 
again preparing ns make another spread 
of glaciation. They also desire to know 
the depth of the ice, estimated with scute 
precision at 4,0(50 feet, although there are 
guesses oi a maximum of 10,000 feet. 
This immense weight may he correlated 
to (lie sinking or rising of the land sot’ll 
as has left its mirks it* deposits elsewhere. 
Some meteorologists btiievc Greenland':-, 
chill winds may some day ittrn isli the 
best key to accurate weather forecasting. 
Apparently these winds tend to blow out- 
ward in aM directions from the ice cap. as 
if there were a spot where the ordinary 
swing of jiortEsern-hcrni sphere storm 
areas, always toward the east, did nO( ap 
pfy. There is accumulating data to indi- 
cate (hnt over the interior of 1 he great 
cap litere is comparatively little wind. a 
still area where the air is heavy aod 
charged with cold. 


TINY RACING CAR MAKES SPEED 
OF NINETY MILES AN 

Not much larger than a toy model a 
homemade racing car built by a California 
man attains a speed oi ninety miles an 
hour, although Its cylinder displacement 
is only seventy-five cubic renfi meters. If 
is so light that one matl can. easily lilt one 
end, but, because the center of gravity is 
low, (lie Lilliputian racer 
lakes curves at almost open 
ill rot tie. The wheels for- 
merly were on the tail of a 
t-vi -motor-id airplane* 

pv CtvU^ 
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Window CLt-jiiL-fh -Tilit the 

Building l j Wish it.CDG- Panes, of Glass 

CARS FOR WINDOW WASHERS 

L ^ ; j ^help clean glass 

Miniature trolley cars carrying tanks of 
hot and cold water and suspended from a 
rail which encircles Lite entire building 
are used by window washers who keep 
the 30.000 panes in tlm Qcneral Electric 
tank shop at Pittsfield, Mass., cl can. The 
car* may he luwereif-or- raised- by chain 
falls, They are moved with a geared 
wheel and ratchet. 
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Ait Makes 

Prom -Wind 


CT lie Popular Mechanics' Bureau of In- 
formation n tiers its free service to all 
readers Oi our magazine. Names 
and addresses of manufacturers, 
and dealers in articles described, 
arid any Other details in OUT pos- 
session, will be promptly fur- 
nished by addressing the bureau. 




JLEVEM V.'lncY ]n 
'recent nielli, the array 
T>li nap "T^C-Tei] 11 under com- 
tliaud Df Lieut. Willi am J. Mc- 
Cracken, posed; into ti dense fog 
over the James river and bewail 
One of the mast thrill in [7 flights 
En history, 

Right inert, including a stow- 
away, were in liie airship, .Srr- 
LTc.nit Mill c r, a veteran of light - 
or- ill in i air service was navigating, laying 

a course into the rlot-dasli-two-rtots of 
the La n "-lev field radio beacon, The fog 
ihfcketierL and finally the night was one 
black, stifling Casern into which the two 
propellers ho red with a muffled roar. 


PT>]L*i Courcru Tht Usltj IV". Xi-wpuii Xi«i. Yu. 

Forced Landing of nn Arms' SrTT,i- Rif-itf A'-Sfftl! ! Siiilow, 
Fi-lot's ar.d Nirii&tpir'a Ss»i3 of Pie “T-C-Toi'' 


I nig bag swayed drimkenly, ‘‘Stop tEie 
motors l" 

Bui it was loo late. What the obstruc- 
tion tv is that tfie blimp nosed into may 
never be known, but it caved in a part of 
I he gondola, threw a motor out of posi- 


T h ey were over the 
edge of the Held, about 
300 feet above the han- 
gars. but a blanket of fog 
Slid the face of the earth. 

f 'CaiCt see a thing be- 
low.” 

"Let's turn around ami 
make a new approach!” 
The blimp was slowly 
swung a round and the 
nose lifted for a little 
more altitude. In a few 
minutes, snuill blurred 
patches of tight shone 
through the fog, but 

shortly the mist again 

swallowed everyth i tig. 
The airship plowed on 
blindly. 

Crash r R-rrip ! The 





in 


^ T-C Ten 




'inn anti, before si eouhi be -Topped, the 
propeller had e-aten , i hide through rhe 
outer fabric and punctured a forward 
-relf, Phill^l was quickly Ho- sod nm 
and ike ship arose. Gas ^scaped from 
the forward cell and l be H''w? dropped ’ c 
a perilous an pie. Mon clung 10 tin; rails 
uf lire "mid- 1 l.i anti fingered the hard iron 
rings of their paraclmii'r-. More h alias* 
was thrown out, and the ship floated up- 
wartt above tin blanket » fog w hi oh w a- 
nlionr a Hum so ml feet thick, 

In the mean time, a frantic crew — a 
landing party of men ailrt officers — were 
‘burning' barrel-, of gasoline in the ntiiltlle 
of Hie field hoping tbe light would act as 
a Ijcacon, Three times the watchers 
heard the dull roar of a motor in the 
heavy mist. But after the airship had 
circled the field the third time, it mys- 
teriously headed northward and presently 




The "C-it; 1 Better Kiuiwn ns th* -f-C-Ten.^ in 
Fll*lH| Lieut. WLlHisti I- MeCracUn, Cwninintor 
on die wild F'.iaht 

v 

When the ship arose above the fog, the 
question of jumping came up. Riding at 
the dangerous angle pul a tremendous 
strain on the gondola, Arid the memory 
of wind happeru-’tt to the Ji S li c LiandCNilv' a 
few years l>e fore was still vivid in the 


its motor died away. Tt was not until the 
morning that the fate of the blimp was 
known, ami the pilot told his exciting 
sto ry , 


aeronauts' minds. 

White the crew was debating whether or 
not To go on farther up and leap, someone 
Minuted: “Look! A light on the clouds! 11 
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T hey t i"j o 3i e d cl o w n 
ant! >:lw a reel glowing 
spot. 

''Signal f f o m the 
ground party! Let's 
m i it make it." 

The hi imp was no ^ 

being navigated with n 
mixuirc u i free luJ 
loothrg and pari tim: o r 
— a lickHsta jab when 
t I - i 1 ■ i i i i v ■ rood mi I a 

ilio:-t hazardous mid in 
I hr 'Urt, Hut v.- i'li great 

i : ' the [niSi.it and nav- 
i pa tar managed to 

swing |[‘t' ship il r ■.! Lt I Li 1 

so as to came do w n 
near t!ie red glow m 
the fag. Rul as £OOn A* 

I he airship descended, everything went 
Mack ns a Stygian cave, Three times 
they ra-e alio re the log, lined up oil the 
fed plow and tried to make it without 
success, The a)' ga s a fid ballast by 
now was becoming serious. 

The pilot and navigator knew chat a 
large body of water lax northward of the 
field. There were Rack river, fttnbjack 
bay and the York river all running to- 
gether, Tt was decided lhal a chance on 
tile water would be better than the land. 
Life preservers were made handy, and 
the tujn-sinfcabEe kapok coats were do tin ed 
over parachute harness. Tt was then that 
the stowaway was found, Rul nothing' 




Tap, 


En^in? Mnuntinu Which, gti *hc 1 T-OT'tn, 1 " Tdte Locsc and Kirpcd 
I hi- SJae ; C-ib U'j Attached ta thv 


too rapidly to lEsc right or “Ascend” >ide, 
a little gas was valvcd out, and if (lie htib- 
lde broke to the left, ballast vns thrown 
over the side. The sunt! ballast was 
dropped by trickling it -dowly through the 
lingers and watching the effect, I'Eie crip- 
pled ship liar! to be brought down gently 
or all would be lost. Water scarcely his 
any "give' 1 at nil, as every one knows who 
ever sprawled from a diving board. 

Alter what seemed Itkc a very long 
time, the tilted car began, to drag water. 
The only ihiiig to do now was try to bang 
on it nil I morning. "I'Eie water tended to 
hold the flat bottom of the car to the 
surface am! this at so took up sonic of the 


Could be done about it. 

Loss of valuable heli' 
lint gas wa s not the 
problem noxv r It was 
Mw life of the crew 1 he 
pilot ami navigator be- 
gin free ballooning. 
They laid a course in a 
favoring wind which 
iinrrierl thorn northward, 
[‘Fiey flashed the IlgFit 
every few seconds upon 
the little staloscapc in 
its feather case, and 
when the bubble brake 
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weight from llic re mai ni n g gas cells. The 
airship became like a floating nautilus 
and Unless the wind arose, it seemed the 
crew might ride at out until morning 

Hist a tier floating about two hours in 
the blackest of nights, l lie sound of waves 
breaking upon shore or reef came from 
I he darkness. Tins was cause for new 
alarm. If it were a rocky place or a reef, 
the cai' would lie pounded to pieces. The 
crew were all set for the worst while the 
sound of breaking waves grew louder. A 
short time later, however, there was a 
scraping sound on the bottom of the car. 

'‘There is. a big cliff or a row of (roes, 
one or the other, right abend,” somebody 
s lion t ed . 

The lopsided blimp strained forward. 
Wind could be heard rustling through 
tree branches close at hand. Instead of a 
cliff, the dark band which loomed ahead 
was a forest. Somebody reached over- 
hoard with the hook and found bottom 
in shallow water. Again the order to re- 
main aboard was given, while a mem her 
of tire crew ripped a valve on (he rear gas 
cell and allowed the great folds: of rub- 
berized envelope to drag info the- water. 


I 


Guy ropes were then Taken by members 
of (he crew who waded to the shore and 
fastened them to trees. Through luck, 
courage and skillful ail' work, nobody was 
killed or seriously injured. 

i i 1 3 k 1 *- 

MODEL BOAT POWERED BY ICE 
PROPELLED LIKE ROCKET 

Powgr derived from the carbon flio.vide 
released by ''dry ire” is used by a La? An- 
geles man to propel a small boat. The 
craft, ahim eight inches long, is made or 
molded din with a screw cop above the 
deck, 1 • ! .-■ i 1 1 e lilt; boat as a small cbamEier 
iu w hie El pieces of dry ice arc placed, the 

eo mji a rt in c at t Fien 
being filled about 
o n e-t h i t d with 
water and t 3i e 
metal cap screwed 
on. This causes 
curb o rw| i oii d c 
gas to be released 
violently, and ev- 
pelled through a 
tube r u n ding 
along the keel, 

h: a . 4 * 
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FROM AQUA'PLAN ET TO a" GLIDER 
„ IS THRILLING TRANSFER 

(A^ 


(lie crater pressure. A Second relief well 
was drilled lim Lite opposite side of the 
crater, and later a thinrl was bored. The 
pul] t ro tri these wells permitted the filling 
of the crater-well qasfnif with concrete. 


LIQUID A MILL 

A fff C IS FOUND TJ 


N YEARS OLD 
N CRYSTAL 


‘■El^IIL Mail ' 1 Tl: ■ il]^ fi |h:l;: iT Lif S 

with 4 Transr-t-r train an Aquaplane 

r ,Q u OUiLer ; (lie PUnfl WSs TuwrtiJ 

by 4 Speed Elaai 4 rad !tie Glider 
i7i Outboard Craft 


L i q uji;1, nr lea si cu e mil fi an years ulo 
is contained it* a sealed cavity in the cen- 
ter of a beautiful tryst a' 
of .a mineral known .as 
cakite. recently acquired 
by the Academy of Nat 
ural Sv U'i'CP^ ai Phil 
del phi a. The cavity coir 
tains o nc-half gill 
w I i a t is belie vei \ t o Ij'i 
water with some ni i n lt- 
als in solution. Thcervs- 
tal came from lead milieu near Robbie, N. 
Y. Bu Ethics anil small drops of liquid 

have been immd in crystal? previously 1 ^ 
but !iad hi he cl i a large quonlSty. 


TINY DYNAMIC RADIO SPEAKER 


Using a glider instead ot an airplane a' 10 


USED IN MANTEL SET 


and an aquaplane instead of an autOfflO 
bile, a, “stuilt Ilian" at Winter Haven, 
Fla,, recently thritlcd onlookers with an 
unusual transfer. The aquaplane was 
towed by a speed boat and the glider 1. 
an outboard motorboat. The stunt man 
rode the aquaplane, and when the glide 
came over his bead, readied up and seized 
a trapeze — and swung off into space. 


J i ter easing popularity of Lilliputian 
radio sets lias resulted ill the production 
of a tiny dynamic speaker that is iucor- 
n untied rn a f< i u r-taibe receiv e r isti larger 
than a mantel clock, Thijf speaker i - only 
tix ami one- quarter indies in outride di- 
ameter and three rilth/s in 


WILD GAS WELL CONTROLLED 
FY RELIEF HOLES 

By drilling relief hides near it, a wi 
gas well was tamed recCuthyjti 1-Oulsiaii,' 
The well was b n i yjjhr" m at a 

2,475 fect^xiUr'a rock pressure 
poumbf'to the square inch ami a flow 
5^/100,000 cubic feet a day. It broke t' e 
casing and formed a crater, 200 feci 
diameter and from twenty to forty fe 
deep. To stop tlm lloiv of gas Into the 
crater, which was becoming a menace In 
the gas field, another well was, drilled a- 
close to (lie crater a* was deemed saw 
When it was completed with a capaeh . 
of l:4j H ’H E,i H 10 cubic feet, the full flow was 
turned into a pipe line, tlius_j|e creasing 


S™;ill 


Dynamic Radio Breaker. 
■Crivr-i Hu Iji^gCr That! n 


Fill 1,11 :U:.q f^r :) 
Mar.ioL CSnok 
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STRANGE ANIMALS TO RE 
SOUGHT BY EXPEDITION 

Sailing for (lie Island of Trini- 
dad, naturalists for the Ehiitadel- 
phia Acad emy of X a 1 n f a 1 Sci- 
trice, wiJITitaltt a- special Study oF 
that strangest of ait tropica] 
fowls, the "oil bird.” The young 
of this species are .so fat that 
they Eire El regular source of food 
oil for the natives, The Indians 
each year hold an oil harvest and 
melt down the butter from the 
young birds. The product is- 
half-liquid, transparent, has no 
odor and is so pure that it can 
he kept f at more than a year 
without becoming rancid. The 
“butter bird,” when grown, has a 
double tooth in its beak, eliuL its small 
blue eyes cannot Stand the sunlight. It 
quits its cavern Only at night and hunts 
principally in the moonlight. In the dine 
caves, the naturalists also will seek the 
Curious white bat. 


t-Cit.ll 
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AUTOMATIC FIRE QUENCHER 
CALLS FOR HELP,-} 




wn 

t tjf-J' Standing o II 
guar d day and 
night, art automat- 
ic fire extinguisher 
■ not only operates 
t p put o u t a fi r e 
any wli ere near it, 
but at the same 
time sounds a n 
alarm likely to bring 
human aid if need- 
ed. It consists of el 
sealed glass con- 
tainer attached by 
a frame to a wall 
and filled with a liquid gas that will 
smother flame, hi case of a fire, the heat 
breaks a fusible link, releasing a bam met 
which smashes the glass container and at 
the same time sets off a blank cartridge 
inside the hammer to summon help. The 
liquid gas U drawn, to the flames by the 
natural circutalion of heat and smothers 
the blaze by shut ting off the oxygen. 


P-Hn-rstj to Talk mill. Lhe Aid 111 K Ehu:iiu'igl.l|i]l IVHi l; b 
g^itaia Wgrdd White iht Cl is* Listens 


PHONOGRAPH TEACHES PARROTS 
TO TALK AND WHITTLE 

Teaching parrots, ty talk in a Lus An- 
geles zoo has been simplified by using a 
phonograph to recite the lemons. A 
trainer daily takes four or five birds to a 
quiet and secluded cage, where they 
seated cm a perch facing a phonograph to 
which el loud speaker is- attached. Rec- 
ords for beginners earn- such familiar 
phrases ELS “I he tty roll” and "IIcllo, Pol- 
ly." After an hmtr of this each day for a 
week, the most backward pupil usually 
becomes interested and begins to imitate 
the sound. 


o'* 




([Colorado has fourteen national forests 
.with a total area of acres, 

U W-t t*~ 


BALANCE TESTS EGGS 1 WEIGHT 
FOR COOK OR FARMER ;■ / */ . 

The weight of eggs is determined by 
using el new letting balance designed to 
help the housewife in her cooking and the 
farmer in selecting eggs for ilie market, 
or for breeding 
purposes, Eggs of 
a standard weight 
c o n t a i n m ore 
nourishment than 
small eggs, help- 
ing (lie cook to 
determine li 0 iv 

many should be used in recipes. A dosieu 
eggs should weigh not less [ban twenty- 
two ounces lo command the best price, 
and the testing balance aids in 
ticn for ylj^mkrket. 
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Latest Improvements in the World of Autos 



■uHbrn ftouwm 


bcr, and will 1 the cen- 
ter nf the shaft 
tli rough the center of 
engine gravity. The en- 
gine is prevented front 
* *'hi gin# too far on its 
mountings by a spring 
flywheel housing no .i 
The sann! car liRS tt^ 

s p ark /fTdvaucp 1 1 ro LI eel a U t mi i a C icR f 1 y 

as Hi/result of changes in pressure in the 
fuel iy stem. A pipe runs from above the 
tli rot tic to a diaphragm up the ignition 
tilth. When the throttle is closed and 
suction increases, the diaphragm retards 
tire spark, hut as soon as the throttle Is 
ijfoenctl and the vacuum decreases, the 
ipark is advanced. An oil-tcmpcrature 
j'ggli I a i n a feature of a iieiv si x-e vlm- 

i.l er model. 'Within an enlarged water- 
jacket [date ary placet! two corrugated 
tubes, throng Is wWh oil is pumped* cool- 
ing it in summer tdW warming 1 it in win- 
ter, thus re tin ring we&r all year round. 


Oil Keit C-Dnrr ol, T w p , JLtlis M tiurtEtng; ijf " Va|:-t .ai (up lc».j F<iur.” Center, a mi 
Pru*fl«rc L-|irl Control, Below; Front Vibration Dampei Abavu <ii Right 


A"' t our devt'lopni ui-ts that have resulted 
»=Ju much interest among autu mobile own- 
ers and prospective purchasers have been 
introduced in recent weeks. One of these 
js_a JronLyi brat ion damper designed to 
prevent wabble of radiators, lamps and 
fenders on rough mmEy Two lead weight $ 
are placed, one in each end of the bump- 
er. They arc supported (op and bottom 
by coil spring* and housed so neatly the 
entire assembly looks like a bumper dec- 
oration. A leading manufacturer of four 
cylinder cars recently announced a model 
thsit operates so SEiionthly it "fees'.” like 
an eight. The engine is placed in the 
frame just as i f Jj^-wenr-a TTTtge flywheel 
. a shafr^fhe hypothetical* shaft is, 
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electric ! 1 eye sorts out beans 
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DISCARDING BAD ONES, i^jf- ->;.-■ 


we required standard of whiteV '^Drtjr 
A machine inspec t a the beau-i V 

1 mi n photo-electric cell, scti-tar = ’ 

nges in light, closes a fClayS-- 1 ; 


Navy beans are being sorted by no elec- 
tric eye wvhicli discards all those 1 1 A 1 
meeting t 
ness. The 
one by one 

sit i ve to cts Arises m n 
when a discolored bean passes, causing a 
metal linger 'to deflect the bad one. The 
beans are picked up- by suction and ezr- 
rl^il around on the edge of a rtruin. On 
their way to tlic electrical eye they pass S 
a pa tier whi :h puts them in position so \ 
each cats be iviewcd. As a dark bean air 1 — £ 
pears, elie ruorrtial current passed bj lUr^- 
photo-etectnfli: cell diminishes, this drop 
acting to filergize an apparatus which 
operates Uw finger, , 


m i 

i i n 

Mill J! | 
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"“WEATHER 1 ' is MADE TO ORDER 
IN GLASS-TUBE "WORLD" 


., V *T 

cat Eser Es made to order in L a -.erlc^ of 


(1 <& 



A u tom a etc Elevator Jiists from Ki-ichen, lo Table n/ith- 
Foytf Ordered by Druppinn Cnr-d in+u Sku 


tubes assembled at Jlie California histi- , 
tiite of T ec (mol Ogv j tdH4$ri^Sr4l^ / W?t dr^tA' 1 '' 

esses by which nLrc forms rain. At. J ELEVATOR SERVES DINER FOOD 


one side ls a laii/p and reflector iti the 
role of the sun, The heat warms a blue 
liquid in a glass tube representing the 
ocean, and the.- fluid rises in the tube, or 
air, then condenses into "clouds” in a 
horizontal section at the top. Passing 
through the horizontal tube, the clouds 
cool and /condense moisture, Or rain, 
which drops into a reservoir and from 
there info a tiny glass bowl, then into an- 


other thin: represent iuy, 
1urns the ocean* 


a river and a: 
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FROM KITCHEN BELOW 

Guests in a ■‘‘magic restaurant" select 
1 heir tislde, mark cm a card the food they 
want, drop the card into a slot, and the 
food is served quickly on four diver trays 
or shelves which me on an elevator from 
the kitchen So above the table level* The 
device has been [jateujed to eliminate 
tray carrying and tipping, and to increase 
-easing capacity by doing away with 
lunch counters. The menu ha- a metal 
i -• : ; c which forms art electrical contact 
tv.- i ih a bell when dropped iailo the slot. 


SEA LIGHTED DEEPER IN TROPIC. 
THAN POLAR LATITUDES f t 


h*t 


« mi lil I., i 1'Lh*-:, Uud 'rti::i a Li*lr ! i OeiiiDnairaii 
Process- by W Inch N a Liii u Mjkm Kair* 


That latitude lias u tar- reaching effect 
p ii the distance light will penetrate sea 
j^Tyilcr lias been proved hv scientists in 
j re rent investigations, still uncompleted* 
V i ■ was found at thirty-three degrees north 
■ \ I; l i tude, 1 i pi In of a certain intensity pefte- 
Z^tmted to $00 meters, while at lis's y de- 
grees It went tn 50ft meter-;' depth, and at 
^ si s ry -seven degrees [Sic same intensity 
w , recorded at a depth of only about 


AJO meter-*. 
lLt . UL-LoLu-T-f.' 

CiLVCJ-^. 
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Tct>. Takins a T'.irn ’ Ln Hiitr., ‘ asid, B-lIci^. Q ar WuckI fil llH Wheel 
ff His Newest Dim^ri a: iIls Water 


^ I P ' A N D -T U C k‘ ri \ , 1 ! ry For [1l e wo rl d 's 
1 motorboat speed record between Gar 
f, Miss America IX" and Lord 
WakclicldV "Mia.-. England II has fas- 
cinated the entire world. HoLb boats have 
now topped the lOO-mile-an-honr mark 


.md each has broken the rec- 
ord i; e L by the other in isolated 
lime trials. 

0 ii L a b o r D a y w e e k e n rl , 
I lies e two famous Speed mon- 
>=EeFn wit I meet on the race 
course on the Detroit river to 
compete for the British Inter- 
national I' Harm 5 worth !■ I ro- 
|div. carrv in 5 with it cham- 
pionship in unlimited power, 
and held by Gar Wood uince 

im 

1 iar WootPs iL Mis^ America 

[X ' L [lie development ul a." 

■ .i -t twenty y,miN uf experi- 
ence sir the bn Elding of fa£l 
racing craft, 

"Mbs America TX ,h is a sin- 
gle-step liydropla rie, with the 
step in a strai"3it line athwartships. Her 
lines, however, are drawn to jjive the craft 
the utmost in speed for ilie power she 
carries. Wood also says the hull will re- 
spond to a lot more power than she now’ 
has. 


*?:i 


a 1 2 v 



developing '“Miss, England !’' 
into tin? fastest single-engined 
boat in the wot 1 d, driving her to the. 92,8" 
mile mark wish Oil *>■ une Napier Lion 
tweilvLi-cj'lindev engine rated at %0 horse- 
power, 


Ad icing Turn arcuirid a Eiucy, Alicc-c, and, ilcicv. 1 , C-a. Wood 
jTid 13 is Mechanic, Odin Johnson, in "Min America IX rl 


"Miss England II” is thirty’ eight and 
one -hall’ feet long with a beam of ten and 
one-hall feet- She is thus ten feet longer 
and almost two feet wider than "Miss 
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A m erica IX,” The British racer, 
loo, la ei singlo-step hyilmphne, 
nril} r her step comes LO a point in 
a ludlow V -design instead oi 1>6- 
i riK transverse, a? ■with ilie Gar 
Wood boat. She weighs only 1 ,fXHl 
pounds more than "Miss Ana erica 
IX/' The greaij hcnm ai "ATis-s 
England II" i> t*< aliset the twist 
ui the propeller, as she is a single- 
screw boat. The driver and me- 
chanician a— t here are two re- 
<] mired for her — atl * ii forward of 
Ihe engines, an ,y ran gem cm which „ Km frmn thE ALr ai lca .„ M il« «„ 

is regarded iia this- coitntrv as espe- Hum'; n,-ir:iv, Etu-».i nton an. Th* or™ 


"Miss America ]X H is 
.i t vl : 1 1 -.-ere craft with 
her propellers turning 
outward in opposite di- 
rections, thus balancing 
the boat, 

rj] e s madness of I be 
-ingle propeller on '" M ! ^ 
England I 1“ Es run sai red 
H> allow ft to turn up at 
the u-rrific speed of 1 J.ni y;i 
revolutions per mi' mile 


dally hazardous in case of acci- 


dent at high speed. 

Tin? engines in “A Fas® America IX“ arc 
Piiefcard aviation me tors, each delivering 
1 ,060 horsepower. 

The engines in "MEsa England fl" arc 
secret moior- developed lay Jf nlff-Royce 
under supervision of the Britidi air min- 
istry for war purposes, and set tin offi-ciaf 
boat record July c 3. al Lake Garda, Italy, 
of I10,J5 miles per hour. 

The power application of the two boats 
is radically different, That from the twin 
motors in “Mis? America TX" is trans- 
mitted forward lo two separate pear 
boxes, one to each shaft. 

In “Miss England IT” the twin motors 
deliver their power to a single gear box 
which transmits the total power to a sin- 
gle propel Eer shaft. 


and uLsd lu kuejj down the: "twist" inci- 
dent to all single-screw boats. 

The steering mechanism on "Miss 
America IX" ts most simple. It consists 
of a single bow rudder about the sise of a 
post card — four by si* inches. 

“Miss England II" is steered by a spe- 
cial sec i ce mechanism about which tbc 
Inie Sir Henry was most enthusiastic. 
There are two rudders one forward and 
one aft, and in speed she appears to wall- 
lit? somewhat. 

FloUa hauls have to slow down at the 
turns, hut it is certain that Wood with 
his tv, in screws will swing them all at 
much faster speed than will Kaye Don, 
who will drive “Mist; England H" in Hie 
attempt of her owner. Lord Wakefield, 
In lift the Harmsworth trophy. 
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“I'll® it lI ty-Gu- K-:iu(sil Colt- 
iLi:ir.p of a Boat Hooked by 
tht-ie J o :| 5 ™r*rl c" a rorit. 
].ikc So Many T(s: Ll tvlt-ts, 
Haa a Ptipe.lj r Spu- t’ 

ir.ff Mi:i!iul;i. ihv A |i|iHr !i s ' i:- 

Was Onqinaile L-eiiont-il to 
Trji n flaai in a L imit oil 

A[ta "i [ Wq?w, liug ? 71 1: T 1 1 ti J 

Rn 1 hij.!jtn!-Li Have Ci’.ariged 
Ils. Burin'iSt: 3nr| grilled Hur- 
dles Such as Aliftw 


Gnttrns litady far a km! Thrill in 
'he Sail la i Boat, Above; the 
C-?.ft Gri^inilty Wsi Designed to 
Tffit thi- Iahetom Jinhili v of 3 
Bum xnrj 1 In Maximum Steering 
C-'-iuoty of the QutLm.iiJ Eoti.no, 
aeiiJ W.IH R-iilr to J^dLI Cjoifileiely 
Over En ill* Keens ot Tipping: a: 
t'nr R-rIii. Il St-L-:i till- Host in A:.- 
tlon, Hnilinq Completely Over 


A 1 Thompson! Above, 
ot Iho Titter -J 'Jin 
Maria lit" hs 
S he H is : k h lire WlVH 

as Hitfll SliAAiI dur- 
ing One at ihe Pre- 
It m i p 3 t y H" n *t ci i r. 
Frepafutid!' I.iv ■: It <: 
NS ter, 11 a] Mid-p-in'ec 
Qnrif-iiacil Ch^niiplQii- 

5 nip Eidd uisdes ilie 
A-.ir.j- ieer, i -r the Aiavi- 
n un I wit lic-af Aun~ 
i_l. 2 Ll.uit in 1 ke KIj. 1 - 
nc-Tc, Loi AnjjelM- 


Copyrighted mate 
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Giant Auger Bores Caisson Ht^es in Earth 




Cjjnr.r A iiE«r FlnrinR C i iHKjr HoLfS fbt 
Ujilduo rH', 1 ., Gila (ions: L«Ct, ilm Cf.niiiltitJ 
Ti.ib« Br-mSy to Be lilted ■with Con-rrcle. and EicKt, 
the C'-I E - .1: i; ii.l Ay l! Sl.ir'li Unwis W ticiLi ui.k 


motorway. The working part i- a huge 
hollow steel spindle, its lower end has 
ill ret metal arms carrying cutting tools 
tot a hole, six to eight tret across. The 
pointed bit if stnik into the earth, the 

’.pi ltd It ij tamed l-j a gasoline engine, 
and water is forced down the tube to 
moisten the soil. The tier ice leaves the 
muddy mate Hat where it is, to prevent 
collapse of the walls. The method of ex- 
cavation can be employed even near the 
foundations of large buildings without 
endangering them. As the spindle de- 
scend-,, sections arc joined to il to make 
it fifty, sixty or even ninety feet long. 
When bedrock is reached, the path of the 


A giant anger Iliac. Imres boles for 
iQimdalioTt caissons to bedrock has given 
sidewalk crowds something new to watch. 
Instead of forcing down a cylinder or a 
heavy box in which the diggers work iti 
compressed air, to keep water from en- 
tering, an augeriike rotary drilling ma- 
cliiiie was employed to set the supporting 
piers for part ui a New York elevated 
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drill is surraundd by Vteel casing, capped 
with steel beams temporarily and pound- 
ed down with a pile driver. The mixture 
e& pumped or scooped Out with orange- 
peel dredging buckets. 


GOLDFISH VALUED AT MILLION 
RAISED EACH YEAR 


a 


t^i 


Rearing goldfish for the United Slates 
market has developed into a $1,000,000 in- 
dustry. The trout and pond -fish indus- 
tries increase the total value of fish farm 
products to shove $2,000,000 a year, ac- 
cording to- department of cnmrllffCf fig- 
ures, NaturaMuhes in'T’STbrada are used 
in trout raising, about half the water 
acreage of the industry being located in 
that stale, [ lie reading demands for all 
kinds of fish have spurred efforts ol" fish 


i ^farmers throughout the country. 


KNIFE FOR PARACHUTE 


AIDS JUMPER IN ACCIDENT 


As an aftermath of a recent mishap in 
(which a parachute became entangled in 
the st i’i| ts of an airplane as a jumper 
iron i it, a safety knife and sheath 
in- been designed f i r use of Liu- occupant 
if rhe chute in a similar emergency, The 
"T3 mfe lir- in n pocket n star bed t" the har- 
ness, enabling the jumper to cut himself 
Ij^frer and rely on his emergency parachute. 




Infoitd ArJn hamt Whkli Kfcp^W^arf al>avc-‘ 
While BcpiDr.cr !i Lc-nr;: co S-iiri 




SLEEVE-BAND LIFE PRESERVERS 
AID NOVICE SWIMMERS 


Learning hour to swim is s i rn pi i fie d for 
beginners by inflated arm hands which fat 
on each upper arm and keep Jlic head 
above water while the novice is perfect- 
ing his strokes. These side-wing life pre- 
servers arc not bulky and do not inter- 
fere u-ij.1i motions in the water. 


Salsly Kn=Fe to 


OLD ALPHABET LIKE DRAWING 
OF SPEAKING LIPS # 

For i ns of the letters in a recently dis- 
co vert'd n!<1 Phoenician alphabet show 
evidences of having been chosen to rep- 
resent the forms of the nioutli used in 
speaking them.. This theory is advanced 
hy Sir Richard Paget, nn authority on 
human speech, who finds that nearly ev- 
ery one of the twenty -nine symbols used 
is suggestive of the lip formation to pro- 
duce the sound symbolized. He does not 
-uggest that ihe scribe who selected the 
mouth like Characters did so intention al- 
ly-. but believes instead that the forms 
were chosen unconsciously-. The letter 
’"I 1 L ' for instance, is represented hy n sign 
suggestive of the closed lips used at the 
□ f pronuu 


Th> 


fT TmWi J^piT irt ,7 4 Stlrt of pronomminjg it « VlvifiTJU 

W»t*ciT.3tL* t 


^f^r- * 'tu'ajJjl 


7 m*i 



A l i i-CJ 


J 


eii-vvO- v JiArt>u-' 




A 26 


POPULAR 


M E C H 






WOOD FOR PENCILS SO SCARCE 
y-tf n ALASKA MAY SUPPLY IT 

Supplies of pencil wood near large fac- 
tories arc hcqoimilg SO limited, the indus- 
try now is attvestigaling the mili nation of 
Alaskan red cedar, the finest -grained 
wood gr&wn in the northwest. Pencil 
wOod must he soft, light yet g t ro ilgf , dose 
and straight -grained and free from de- 
fects, The older the tree, the belter pen- 
cil material it makes. Wood from the 
heart of aged logs tEiat have lain for 
years in deep forests makes the bed. An- 
other poiiiljle suh -dilute for cedar Is Pa- 
cific coast myrtle. It is liglit, Straight- 
grained, welt scented and of good color. 
Both cedar and myrtle are immune from 
the effects of sudden climatic changes. 


SL£Ti 




Reminds Passers- 1!> 

Points Way to. 


RARE "JADE” CARVING OF BEADS 
IMITATES CHINESE WARE 

^ ^jfare Chinese carvings in jade, quartz, 
amethyst or other extremely hard sub- 
stances, usually in the form of trees and 


iA - iTowers, the work of generations of Oden- 


SIGN OF WHALEBOAT IN DAVITS 
FOUNTS WAY TO SHIPYARD 

Day:? of historic whaling ships arc re- 
called l.i y a JVt_&.s*itiltttsui l s shipyard sign 
which dmws a whaleboat, of the type in 
which the harpooiiers used to lake off 
from the mother ship, stung to the davits. 
Even the ropes and tackle in the sign ap- 
pear as they did in the old days. The 
shipyard is on the harbor opposite the 
fatuous old whaling port of Xew Bedford. 


tab, and therefore extremely costly, have 
been cleverly r imitated. Wires are wrapped 
with tinsel, glass 1 raven are made to imi T 
late the amethyst or jade, and glass beads w 
are strung on the wires. 


ALBUMEN IS MADE FROM COAL 
u\TN SYNTHETIC FOOD HUNT 


Albumen 1ms been produced from coal 
in tlie bunt for Synthetic foods. Prof. 
Wilhelm G1 m id, a Get m -ji n sc itui LLs," . wh o 
discoveYed the process, savs It ts possible 
to obtain all the elements- of albumen 
from coal at a cost that will enable arti- 
ficial albumen to compere easily with the 
natural product. The professor believes 
the world is on the verge of wrestling 
synthetic sustenance from coal from 
which a man could live. The albumen ts 
lakcn from amino acid that is found lit 
coal 

An C<rvd 
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nty Clunese Jidt Ware Is lmii«ttd in Fifcii«* 
Mite ft GJass Uf.nlH hpiiE Wire 
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Dwarfed A Oil Field 



By RAY LYMAN WILBUR 

Sectary (J Uig Iflli-icr 

A BROKEN, barren sunbaked ridge in 
^ California, live miles wide and thir- 
ty miles long, known as Kettle matl Hills, 
lias proved to be the ri chest oil field in 
i lie world acid the greatest storehouse of 
wealth ever uncovered by man. There na- 
ture's oil tanks, a mile and a half under- 
ground. have been tapped hv two score 
wells, and the flow, now restricted, mar 
he started at any lime as simply as One 
I urns A spigot. When this is done, a for- 
bidding strip of waste laud, shunned and 
despised three brief years ago, will pro- 
duce riches faster than it evev came from 
all the gold mines of the world combined, 
The government, observing this possi- 
bility, and having considered the waste's 
incident to competitive development, has 
decided to nsc this oil field as an example 
in oil- field conservation so spectacular 
that all the world will take noiiee. 

In an attempt to measure this oil bo- 
nanza, it may be compared to Cripple 
Creek. Coin,, which reached the maximum 
of gold production in America from a 


Ah&vt, 33,wr<p I_3r.d in Kcttlenan Hills, Selling far 
3 1 QU, UGH an A:r t-, W«U Oul m Central 
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single field in 1900, 
w k c it it v i e ] it c d 
$18,000,000 ■ or the 
Famous Com stock 
] a d e t n Neva 4 n p 
w hich, in 1877, pro- 
duced 514,000,000 
Wflrtti of the yellow 
metal. When lliree 
wells h a 4 h e e n 
brought in at K ri- 
fleman hilts, that 
area was producing 

WcaTth rasjer than 
ci liter td these jjold 
fields at ks maxi- 
mum. 

Mother Enrt li, 
molten in the heart 
of her, shrinking a:-. 
she cools, here and 
there lias made ctm- 
t in e lit -Ion g cracks 
in her ten- m LI c- 
thick crust. In 
ft i i I tier in o o d s n h e 
merely wrinkles it. 

Just tins was done " — — - - 

in California, A 

group of such wrinkle-; rain hied fur a 
hundred mile* along the ea-u fringe of 
San j o aij ti in valley. The geologists call 
them “anticlines, 11 Wherever they are 
found, they say, it 5g worth while to look 
for oik 

Art anticline is a formation made out 
of the ftatth's stratifications that is not 
unlike a great bathtub turned upside 
do w n. JAeep below these inverted tubs, 
nature brews oil and gas out of water 
creatures Char died millions of years ago. 
Nearly alt of llie gas has dissipated itself. 
Only chc.-c anticlines, aj] j kindred for- 




mations, form traps that catch it. Into 
them it may have crowded, always in- 
creasing its pressure, Liquefying, rearing 
to go. Puncture the bottom ui one of 
these topsy-turvy tubs and it; hisse*. forth 
jitsl an the grts in a ginger-ale bottle if a 
lack is driven into its cap. 

The history of drilling in Kelt Fern mi 
hills reveals a generation's .story of the in- 
creasing depth of oil wells. In 1 f XK), half 
a dozen attempts were made in this area, 

ra n gi ti g in depth 
from dOD to 1,000 
feet. Later, more 
wells were started, 
some of the™ go- 
ing down 5,l"XXJ to 
feet and en- 
countering ida ny 
oil and gas show- 
ings, hot nothing 
of value. 

This deep drill- 
ing for oil is. one 
of the mechanical 
marvels of the age. 
Conceive of t h e 
drill at tile tip of a 
sLring uf pipe, bor- 
ing through the va- 
rious rock strata of 
the earth, refusing 
to he stopped by 
flint -li a r d ] a y e r s 
hundreds of feet 
thick. Or diverted 
when g 1 a n e i n g 
blows strike the 
sloping side oF huge 
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bowlders. Conceive ll i i s little 1 uol 

at the end of a string of pipe, 

] i ;l I j a mile, a mile, a mile and a 
half long, feeling its wav, meet- 
ing emergencies, leaving behind 
it a channel that will remain in 
place and carry wit Limit leakage 
a roaring and liigli- pressure tor- 
rent if the exploration turns 0u l 
successfully. 

bo finally came Harris Ha tu- 
rn o ml, son of John Hays IJnm- 
morul, who decided to plunge [or 
the fluid gold where others had 
failed. Tie drove a well 7,200 
Feet deep, at a cost of $254), 000, 
and found in comparably greater wealth 
than had his father in South Africa. 

Tile government owned nearly half the 
Kettle man land, 3mt had leased it for de- 
velopment. However, it con id exert cur- 
tail! pressure on its. lessees. So a policy 
oF conservation was adopted. Special 
legislation was put through congress. A 
state law, prohibiting tlic production of 
oil until the gas coming lip with it could 
he used, has gone into effect and Is- being 
fought through the California courts. 

The result will he it systematic devel- 
opment of the held in order that it ^ entire 
■wealth may lie conserved and ultimately 
used. Oil and gas will be produced only 
as il is needed, Gas. sufficient to supply 
California for Two generations will he 
saved instead of escaping into the air. 
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ZEP SIDECAR FOR MOTORCYCLE 
CUTS WIND RESIST A Nf 


Wind resistance has been reduced al- 
most to a minimum liy a ZeppeJin-ihaped 
sidecar for motorcycles, The car, exhib- 
ited ill OermajljL Is a one-man limousine, 
with front, side and rear windows, 


WRECKERS START AT BOTTOM 

TO RAZE BIG BUILDING^ . *j $ f 

There arc more ways to wreck a build- 
ing than by starting with the lightning 
rod and working down to the basement. 

I II fad, with time at so groat a premium 
and with contractors tearing down build- 
ings in one or two months that took one 
Of two years to raise, the wrecker of bi 
buildings nowadays starts ‘at the bottom. ' 
and works up. All bulky and valuable 
objects in the basement now are cleared * 

OUt li r s l . and the men work up, Hour hy 
floor,, to the top, gathering what material 
can he salvaged,, and cutting holes ^ 
through the floors and ceilings. Then the v 
building starts to come down shout 
floor a day. Bricky stones and other ma- 
mi si are dropped through the holes into 
live basement, where steam shovels pic k-'isS 
icp the rubble, place It into t rocks and it 
is carted off, A« the steel work is ex- 
posed, It i? Cut away with torches and 
sold for rein el ting or usetL Id shore up 
Other aoustrupiion, *i t cil J\ f mi hvrayjfj 
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PUNCTURE- PRO OF INNER TUBES 


LINED W1TIT PLASTI 


Pune tur c-ptoof 
I tmer tubes that 
repair them selves 
arc now available 
to the motorist. 

Between two lay- 
er;i of Cured rub- 
ber, these tubes 
have a lining of 
plastic rubber 
which forces ftp. 
way info any 
opening and pru- jrj* . jb ? 
vents air from escaping. Tile 
installed as easily as the ordinary 
and are built to fit in 
A+re with which 

ou 
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Left. Automatic E'rc- 
ttlq r run for the Hnnie : 
] i c-iLinf': P/nl I* Vibrat- 
ed by a SmeLL Trtot&T 
Which Pits- Out WrLn- 
hldb 3 iLficiiJ of Apply- 
ing Pressure 


PE in lit, El mail 
FkihLight with 

Ir-U up ] [ .. n -1 I L 

Which Standi 
□t Any Angle 


Left. Machine- 
Gun. B n b- h I e 
B Lower That 
!> Ii a 1 3 Stream 
Df Etibbh't i'liu 
the Air 


Below, x PMiy- 
htjhee f a r i he 

Chlildl -Til Made 

of Stviidy E-'l- 
berboard. 


L 15 Ft. Tomita 
Silc*r That Celts 
Even Sec i i a n i 
When Knives 
Are [.ftivenrd 


AlnirOe, Au.tcir.atLi. flifety At- 
tachment icrt Klectric Wringer; 
I; Hjnd Is Drawn into Wring- 
41 . Feed Belt Rises and Shuts 
Of? P^wsf 
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Pleasure 

$.| h cO 


Rig ht, PutdinK Clothes 
Kick -with ELectrk H^ii- 
tr 'nenrsrh Us « Cover 

F’-.!> : i v L : h!* t k 10 Con- 

serve rht Hern 


A b o 'J i I I c tic- i- 
■vpherjcal SjjiiMvn, 
let Cue uisg 
,F ruii nr Oi hee 
Foods jiitn 
, i F 1 h l' u 8 j II 5 , 

/l Lth, Air-Tl 

Li 8 4i 1 t L e Stopper 

1 Thp[ [b Applied 

■f Easily by i £ _. i : -J 

C 


Left. IJodiU' F'lotir 
Sdic: Tha t Opens 

W lit n U .i (■ r i ■ I j. 

F IT :j t: F d : ] I £ J 4 1 

Ais:;i Jk Ut-td jf, i 
Strainer Hh:l fut 
Jiunuj-vinp 
ir-om Hot Wj-t: 


rtfc- 3 'Ji.. Weiol Fb.+r 
for Ciinpen Divid- 
ed into Thrcr C 1 >=ie- 
pnrthiei’iis 
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Sijtln. Wall Ftipor Cov- 
ered Mrith a CtUuloae 
CvitiPE WliErh Makes li 

WjHhnnle : tilt CtiHtirip 

Alt* Jievfurs Dire 
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varied by turning a hawd- 


wheel for any speed be- 
tween a ratio limitation 
of three to one. 


PSeW hr U^Itu: <ri 1 |"'*»SI 

TVaeior at Worts in i PhLltapLn# Kice Field and, h-rai.de It r a Carabao WTlstli 
formerly UiC i h r Wurk MaehLnn Nm Art iJ o I J ■ 


TRACTORS INVADE RICE FIELDS 
TO SUPPLANT CARABAO 

Antiquated methods of production art 
gradually giving way to modem machin- 
ery in the Philippine rice fields., For 
years the carabao, a kind of water buf- 
falo, lias been (lie one means of power 
dial could per Form successfully in tlie 
water and heavy mud of the rice paddies. 
Now, however, tractors are doing it large 
amount of this work and are supplement- 
ed by modern threshing machines and. 
rice mi lb. 


U LTRA VIOLET. RA Y 
BATH FOR COLDS 
«7Tt V 

Reduction of fifty- 
three per cent in the fre- 
quency of colds among 
a group of fourteen Cor- 
nell Unive rsity w omen b 
(TuT latest recortTItk the 
battle to stamp Out this 
common health menace. 
Seventy -live men taking 
the Cornell treatment 
showed a reduction of 
forty-two per cent, The 
treatment is simple, but 
tbe most important phase 
of it i * an ultraviolet 
bath of from ten to fif- 
teen minutes duration 
each week. In addition 
regular doses of some 
alkali are given twice each day. Diet re- 
strictions are imposed, vent Hat inn recom- 
mendations are given, and eight hours' 
sleep each night is insisted upon. 


CARBON PAPER IS ELIMINATED 
.•^pl^EY DOUBLE RIBBONS 

Duplicate copies 
II qw cap be made 
o -i a typewriter 
without using c ar- 
il o ii p a p e r b y 
means of an at- 
tachment that fits 
on the carriage 
and contains two 
e st ra spo ols of 
^ rib boil, sy nc h ro- 
J nized with the regular ribbon. Each of 


VARI-SFEED PULLEY ABOLISHES 
h% 0 GEAR § AND CHAINS 

Several speeds arc available in a motor 
pulley which is m emitted directly on tlf^ 

motor shaft and 

forms the driving^ the extra ribbons tits between two sheets, 
element between ", enabling five copies to be made simul- 
the in o tor taneottslv. The ribbons wind from side 

the driven shaft. to side as does the original, and after a 
Auxiliary equip- 5 key is struck, a release movement allows 

jii c ii t. such a a 1 tlie carriage to move to the left without 

chain drives and gears, is eliminated hy^ interference. The extra ribbons drop in- 
tliis pulley. The design anrl construction to place between the 


details are unusually simple, the speed 

ti 1 
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Rubber* Plant Botany in Your Own Home 


ku&bcr PI ini* Ln Uie ltoi?.± C.in Ed IjujeaieJ hy lI .i- t.t-d-niGil (JluVwn Al:<ivr. Which IrwiSlve* 
a Few LtivK, Wrapping cSia Cut ill Un:>, and Wattling Until fctoobi ftp, out 
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Housewives who grow rubber plant? 
as at] adornment fur (Ire home can in- 
crease the .number uf sucli plants by a 
simple process ill at is being employed 
successfully by some botanical gardens;'. 
Three or four leaves are cut away from 
ft branch, Cftre being taken not to injure 
the eye fti the base o£ each leaf. Moss h 
wrapped around the cuts and tile Capped 
branch and moss are watered occasion al- 
ly. When root? begin to Sprout from the 
ni oss wrapping, the branch 5s CtH from 
(lie plant close to the muss ami placed in 
another pot where it i? given a s«art m 
life. Two or more lappings can be made 
sini tj I raucously on one healthy plant. 


ghost NEBULA MADE VISIBLE 
by EYE OF BIG CAME] 



Roving Island universes in the vast re- 
cesses of the sky arc being pictured by 
die giant camera at Mt, Wilson Observa- 
tory as they ivccc ■uiITTbns ago, 

isot as they r are today. These ghost pic- 
tures are being obtained, ex plains Dr. I .il- 
win Hubble, because the grcmpFare so 
far awaythai light from them, traveling 
1KG,OQO miles a scctmd, takes from 100.- 
000,000 to 250,000,000 years to- reach the 
earth. Thus, when a piclure Is obtained, 
it is. onl_y a view of what they were that 
tong ago. TPicsc nebula: average about 
100,0£)fl,[*00 times a? bright as the sun, but 
are seen only as faitit points of light by 
the ulOsL powerful telescopes. Tin; stellar 

lv-mj &j /f / 3^ 


system of some 30,W0,fXK\00O stars is but 
one island universe, known as the Milky 
Way galaxy, and ii spreads over act area 
represented hi miles by t he* %ufc 960 fol- 
lowed by fifteen ciphers. It is beyond this 
that the work of the star explorers be- 
gins. It is estimated that about .30,000,000 
island universes are within reach of the 
Mt. Wilson lelcscope. 



ROLLER MADE FROM OLD AUTO 
KEEPS 


TENNIS COURTS FIT <1 I'Jffl 
nrts of qnc dub at Lincoln, 


T Cunis ctJu] 

Ncbr., a it: kept in condition with a roller 
made from material found in an automo- 
bile junkyard. It is mounted oil an auto 
chassis and driven by an old car motor. 
The implement weigll-5 £,500 pounds, and 
can do (lie work of live men, rolling seven 
courts in about fifteen minutes. 




TerttiiB-Ctf-urt Ruller MbCe hvm Pnrt:- Faurd in Auto 
ir.J ; L^Dca Wcrk «r Five Ml-*, 
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“Worse than 
War" Toil 
of Fifty 
Thousand 


Auto Deaths Is 
largely Due 
to Disregard 
of Rules 


refer to certain aII-Lqo- 
common types of auto- 
mobile dr [vers and pe- 
■: I ■ ■ -h t sri a ji g who, through 
carelessness or intliffer- 



Tht Wrong And iSt ^iuEit Way to Drive- nver HlU; 
Will CiUlLL a C:i’lrt,ii.:i ii" Olt JJisw:n,uiEiili^ CjIT Will 

T\0 YOU belong to the grand army oi 
J ‘£tirt]-e drivers”? Or do von ([ual* 
i 5 y as a '‘street ostrich,"' a “sidewalk 
crlgcr," a ''green gayer*' or a “red rusher”? 

Let's hope vOu can answer no to ail 
question h. For rliese queer and striking 
terms, just devised by Ernest N, Smith, 
of the American Automobile association, 


r-i ice, cause most of the 
-erious motor- vehicle ac- 
cidents in this country. 
And last year there were 

835 , 250 ,' with 32 , 500 - 
deaths. 

Probably the worst of- 
frndcr is the turtle driv- 
er. His. name fits him 
perfectly, Mr. Smith 
says, because he has the 
habit of sitting at the 
wheel with his head down 
'Ike a turtle irt its shell, 
and literally shutting Ins 
eyes to whatever is hap- 
pening on the road, He's 
die -chap who whizzes 
prist you 0>n your right 
and then bawls yOtl out 
if YOU clip him; wliu 
mikes a deviou&jyjd sud- 
den turn without trou- 
bling to put out his hand; who disre- 
gards a boulevard sign, or backs out of 
an alley at twenty-five mil?-, an hour. 

A close second, as an ever-present 
menace to safety, ift the street ostrich. 
He's the type of pedestrian who might he 
caller! the sidewalk counterpart of the 
turtle driver. One minute VO It'll note 


Arwmp: iug v.i Pjji 
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Ttit Tuiilj JJnm ir> Action. Diiregardirj^ [J-ft . iLava'iI firon: ; Below, the 
ClBBjfirulJa Aj«« jrum in Automobile, Fatality Standpoint 

walking alongside tEse curb iti-iica:! of un 
the sid cwalk , Tims he plates himself in 
the very path of automobiles traveling 
from the rear. Sooner nr later be be- 
comes the direct cause of an accident to 
himself or others. 

Maybe the green gazer isn't as datl- 
jferous as the edge it, but he’s, just as an- 
noying, He’s the kind of driver whose 
mind apparently fatls fast asleep while (be 
traffic lights are changing. Often the 
green light will he on fully ten seconds 
before lie discovers the fact arid steps on 
she gas. Meantime horns are blowing. 


a u 1 n i s 1. :- behind liim are 
yowling, and many people 
are Forced to inks the light 
w ho s h n it I rj easily h a r C 
made it. 

J List the Opposite type of 
1 1 rivex i s ! 1 1 v re d ru s her. I n - 
-lea (1 of being 1 u w 0 it 
catching (he traffic lights, 
lu-k usually il second or so 
ahead of them. Speeding 
through a crowded inter- 
section, he's extremely like- 
ly at any moment to strike 
another cur or a pedestrian, 
kvun those of ns who. claim to be good 

drivers needn't feel pro Lid, Mr. Smith 
says, far if a let memory is accurate, then 
we'll usually discover that, at times, we 
have given excellent imitation? of most 
of the human menaces to safety that have 
been mentioned. 

Nor ts the experienced driver neces- 
sarily a -rare fit I one. This is proved cOal- 
clu&ively by the fact that about ninety- 
one per cent of the drivers involved hi 
fatal and non -fatal accidents in 1930 had 
handled a ear for more than a year, 
Which causes most accidents, pedes - 


frltu aping the ostrich, 
shambling carelessly 
along a crowded i titer- 
section reading a nev, — 
paper; later on, he'll 
dash blindly from behind 
a parked car, and later 
still, will jay-walk in the 
middle uf a congest erf 
street crossing. 

As for ! lie sidewalk 
edger, he has the a nut ly- 
ing and perilous habit of 
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Wlu-n Making ,t Turn. Stay on the 5i(?o +-a WhLili You 
WjIJ CItijI*; Atibvfi, tin: Wi4»* Wiy 

Erj.ni or driver? According to .in official 
study made by the American Automobile 
association, last year drivers were respon- 
sible for more ihan (lire? times as many 
vehicle accidents a* pedeslr ini ns. more 
Ell fill twice the number of fatalities and 
around four times the number of persona 
injured. 

But this doesn't mean that pedestrians 
do not cause Lb cir share of harm. More 
ihan 7,1500 pedestrians met death during 
the year in automobile mishaps primarily 
through their own fault: while less than 
half that number were killed because of 
the actions of drivers. Moreover, the in- 
juring of more than 150,000 persons was 
traceable to rlic actions Of pedestrians and 
over 45,(1(50 to motorists, while more than 
IlD.fWXt injuries were due to the actions 
Of both. 


Nearly three-fifths of the 19-3Q 
accidents due to improper driv- 
ing were traceable to three spe- 
cific violations; failing to grant 
the right of way, exceeding the 
speed limit and driving on the 
wrong side of the road. The worst 
of these was the first, canning 
tbirty-onc per cent of all acci- 
dents due to improper driving. 
Exceeding the speed limit came 
a close second f being responsible 
for twenty-one per cent ; while 
driving on the wrong fide of the 
road accounted for sixteen per 
cent. These violations also caused 
around sixty-nine per cent of the 
total number injuries to pern on s 
as a result of actions of drivers. 

Other major causes of acci- 
dents due largely to the driver's 
fault, arc these, in the or d c r 
named : falling to signal : cutting 
in ; passing a standing street car; 
passing on. a curve or hill, and 
passing on tlie right-hand side. 

What’s the most dangerous 
pTacv on the road for both pedes- 
trian and motori ■it? Mr. Smith 
answers this question by pointing 
out that. List year, nearly twice 
as many accidents occurred at in- 
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POrULAR MECHANICS 


ImcrHCticns ■'trr M»Pt E]»nftCiiniii ; How PedutjLnm 
C-nim-il AijcjJenli. 2nd the '■'Sucet ■OitrltTi" 


WASPS AND FLIES IMPORTED 
,4 -tfTQ FIGHT CANE BORER 

TnsecEs from Argentina and Pern have 
been imported by the department df ag-^ 
rimittLire to fight the sugar-cane &orgr in 
Louisiana. The barer hns cost Louisiana 
growers $3,500„00 | 0 a year by drilling holes 
in the canc, depositing larva:, causing red 
rot ami often killing the plant. Two nat- 
ural enemies of the harm were fount! in n 
world-wide hunt, a wasp in Argentina and 
the Peruvian fly. The larva: of bo Lb feed 
on Ihe borer. Entomologists sav the im- 
ported insects subsist on juices sucked 
from plants when they cannot find borers 
to feed on, and that Hie wasp and fly 
have established for themselves a record 


of nut, becoming 
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lersect tons as between intersec- 
tions. Careless pedestrians who 
crossed between inter sect ions 
caused more than twenty-four 
per cent of the 1930 accidents; 
crossing intersections where 
there was no signal light account- 
ed for about twelve per cent of 
the total ; crossing intersections 
against signals caused over ten 
per cesst of the total, and coming 
from behind a parked car ac- 
counted for about eleven percent. 

Certainly yon might call Sun- 
day the <c jinx day” of the week 
for the Liutoigt, More than a fifth 
of all fatal: lies happened on Sun- 
day, with Saturday, 

Friday and Monday 
ranking In order in 
tile number of 
deaths. 

Mr. Average Mo- 
torist W'ould do well 
to think over care- 
fully these splendid 
little rules for road 
safety, recently pre- 
pa red li y the Auto 
Cl u b of Miss uu ri : 


Itiulc* CmrrlfPJ- Jliinmi ri Public ItcidJ 

"Yield right of way 
CO ah street cars at in- 
tersections ; watch out 
for one-way streets : 
lie sure to pull imme- 
diately to curb and 
stop for fire, police or 
emergency vehicles: 
always keep to the 
right unless traffic 
lanes d ireet other- 
wise ; never fail to 
slop before crossing 
sidewalk when emerging from alley nr 
private driveway; leattt to use the brake 
instead of the burn arid the gas ,, 11 
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Ancient “Iron Horse” Comes Back to Life 
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Proceeding under its own power, the 
grandfather among [ocd motives of the 
Chicago, St. Faul, Minneapolis and Oma- 
ha railway recently participated in a gold’ 


Firt/ YMi-OI-5 r-ecDmotlve IVlLlog ADewnt T»Ln 
in a Recent BsQiwhJ J jbituc 

mi -anniversary celebration at Hudson, 
WE*., where a stagecoach and men and 
w mn c n in costumes of t h e ear 1 v 
eighties provided atmosphere for the 
old-time engine. The engine, which 
was exhibited with considerable pride 
fifty years ago as [he very lalesl tiling 
in railroad equipment, cost 

| 3*J ^ * 

'banishment OF the cow IS 
SEEN AS FARM ADVANCE 

Challenging the cow, Dr. E. A. W hit 
of Chicago, pul'd a farm meeting "Eliii 
engineers might well question her eRi 
cieiicj as/a producer of food, '"Look a 
all the/vork required," he said, '“'Why 
should the Human race he compelled to 
lee^h clean and milk cows twice daily, 
ilay-. a year, in order in obtain fats, 
jfiincrais and vitamins? The engineer 
is./i tiler e Sled in a better way, anti thel't- 
rc will join hands with the chemist in 
he production and utilisation of vegeta- 
ble fatSt There is evew r reason to believe 
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t taat , ten years hence, bill ■ 
ter will be facing much 
m O r e i n C c n s c compel i - 
lion than is the case to- 
day. Why, these chem- 
ists yet may have us eat- 
ing al falfa," Q 

SUCTION GATHERS 

FRUIT SHAKEN 
FROM TREES 

In large prune or- 
chards, the ripe fruit is 
shaken from the Irees, 
j h * ti picked up a n d 
packed. To lessen the 
cost of harvesting, a suc- 
tion picket has been in- 
vented, which is mount- 
ed on an automobile 
chassis and operated 
by the car engine. A fan 
sucks the prunes lit rough 
a hose which deposits 
them oil a conveyor bell, 
so constructed that 
Reaves and smaller pani- 
cles of dirt drop to the 
ground as the fruit trav- 
el s alOn git. Larger cl brl s 
are eliminated when the 







prunes drop or pins ar- 
ranged in rows along a 
drum. When this is at 
the bottom of its revolution, a steel strip 
knocks the fruit into a box and dirt and 
stones are pushed aside. The machine 
picks about fifty tons of prunes a day and 
can be used also for other fruit. 
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Student Diver Preparing to SuIututke it ill* H □ Ty’ : Divsnf Sthnol at the 

W(IJhLnjli,B VhthJ ,.,, "lie PlVjIIiul Ki-.L-i 

DIVERS GO TO SCHOOL IN RIVER 
FOR NAVAL INSTRUCTION 

Training of deep-sea divers, in eluding 
practical instruction in the Potomac riv- 
er, L one of the activities at the Waslung- 
tfi^ nni 'y yard . XI ]I ? naval scholars receive 
their underwater instruct [on also in spe- 
cial high-pressure tanks which simulate 
conditions at great depths, 

(1 0 f S 

AIRPLANES BOW TO SNAILS 

Snails infected with bilhatziasis, a dis- 
ease known to soldiers in the world war, 
have routed a squadron rtf the British 
royal air forces. The squadron harp chos- 
en a site near Bagdad for establishment 
of a bst&e, but wore forced tn move to 
prevent infection of the men when the 
site was found swarming witEi .the dis- 
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MicLvea Script the Ejfosdei aej OTict Marine Grourthj from the Hull -gf 4 BriilaS SeflpLiru llltr A LfliVE 
y^y Klifclvt #r*r llifl Wat-rr in Iht Par East ft * j) — 

nai^gL^ A By HAROLD 

I C T U J'i E a^csuTa?^ ! Jrmscape o V ruVl- ^Urasli!'* Tliey/uftdercarfia^ hits a 

' bowlder concealed under the sand. The 
plane tilts over and spills nut the pilot 
and observer. Hidden behind the dunes 
inland. a cutthroat gang of sharp-sighted. 


P ■ 

log sa nd . scorched by hot winds 
blowing front Jar inland over the desolate 
wastes of die Rio dc 0ro to the unpeo- 
pled northwest African shores of the At- 
lantic. You would have to travel 4,000 
miles to the West Indies before you met 
a civilised person, unless ft were aboard 
some steamship plowing her way sOuth- 
w,i rd , 

Here Is one of the worlds loneliest and 
most dangerous airways,. Two airplanes 
.ire droning over the shyline fro pi the 
river Wadi Draa and the distant Atlas 
mountains. Past Cape July, they hug 
the coast so as to avoid a forced landing 
on the desert floor, One of the planes 
seems Lo be in trouble. It is flying lew- 
over the dunes by the sea. Loss of oil or, 
perhaps, an engine defect compels it to 
land. 

The second plane, seeing rhe plight of 
its fellow, comes lower. It is about to 
land to pick up the stranded mail and 
phot and then (alcu nH" again to fly to the 
west African port of Dakar, in French 
Senegal. 


sharp-shooting nomads have spotted the 
(wo planes. They creep along the sand 
guile vs toward them and open fire on I he 
airmen. The pilots take refuge behind 
wings and fuselage. Unless a rescuing 
plane zooms over from the distant moun- 
tains to the north, the pilots are in for ;l 
hectic time, m which kidnapping will be 
the least hurtful thing that may happen 
to them, 

Such incidents were more frequent 
three years ago than they are today on 
the “African Adventure Airways.-’ which 
the French Conapagnic Aero postals runs 
down south from Rabat a tid Casablanca, 
tn Morocco, to the Senegalese port of 
Dakar, which is the jumping-off place of 
the airline to Soulli America, across the 
Atlantic to the mid-ocean islands of Fer- 
nando Norouha. and the mainland of 
Brazil at Port Natal 

Not long ago, three airmen of tEie Com- 
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Aerppnstalc £6 1 
out to rescue the crew 
nf a stranded steamer. 
The nomadic Arabs tame 
on the scene, hut were 
met by a fusillade of 1>U I- 
lets and driven hack. 
They then flew the ship- 
per c c k c d men to Port 
Etienne and safety. 
Later, a pilot was ca tight 
with a broken undercar- 
riage while his ship lay 
on the dunes. The Arabs 
kidnapped him, put him 
on the back of a fast- 


CuurLiay Tin Tintiiilr 

PLiuc fi.fi Ili f, ShiiMla! Flyei a in sii« MoLicidins and. Drops Them a. Spirit 
S:ovc. Bandaitd and Food and Water by Pnricbujtr: 


trotting camel and took 
him to a desert fastness, 
where he endured great 
hardships until Ire was ransomed, A few 
weeks later, two French airplane pilots, 
named Gourp and F ruble, with a me- 
chanic, named Pintado, and a Moorish 
interpreter, landed on the desert off the 
Rio de Orn, when a force of Arabs, head- 
ed by a renepade from a French regiment 
of Spa bis (Algerian cavalry) arrived and 


took the men prisnners. The Arabs them- 
selves were disposed to listen to the in- 
terpreter’s suggestions about a ransom, 
but (he renegade with his own hand shot 
one of the piluts and the mechanic and 
badly wounded Gourp. 

Many French and Spanish airplanes re- 
cently made a sweep Over the deserts of 
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the Rid cEc O ro — 
river -erf go’d a?- | he 
Spanish territory in 
thi s wild region of 
rent Invest Africa is 
called, 'I’li ere is no 
fiver If] ere, and 
nothing but sand 
and iv a ate. The 
combined air 
S ij It a h.[ r o tl s wer e 
I. Tyi 1 1 g fee Solve til.;: 


tine, he was res- 
cue d j list as a heavy 
s i h> r in w a, s a p- 
p roa chipg. T 3i e 
ttsa i Ls were tab e n 
off, hut Lire sea- 
plane went to the 
bottom in the j^ale. 

There also i-- the 
record ease • 1 1 ill re c 
French airmen who 


3'hwnf tV'uri.!ir llfcrl Bailee 

Air V|f* or Spininh Port In 111* TlPtrl or the Dtaurt, AJtIc*; B*1<W. ttetulfc of n 

B-lmarrl in Hit Aada 


mystery of two 
missing airplanes. 

T tl Out: maclii n c 
was Command ant 
Bufguett and a Moorish chieftain, named 
Til eb Buys; in the other, Captain Nunez, 
and a mechanic. While planes sped over 
the desert and observers scanned the 
wastes with binoculars, cavalry and camel 
troops scoured the desert below. The 
two planes had disappeared, swallowed 
lip in the nifjht of the unknown Sahara 
of the northwest. 

Ji SOS., SOS, SOS, We are down on 
the water South Atlantic, Tat. Long 
Loss of nil, llurry rescue boats, Mer- 
moa.' 1 This radio, recently flashed to the 
port of Dakar, announced a mi sad venture 
to the French pilots who had attempted 
the first air- mail crossing of the south 
Atlantic from Natal to Dakar. The radio 
gakatiked into activity a fleet nf fast mo- 
tor “breakdown-gang” hoats which rushed 
ro the rescue of (lie plane. With his radio, 
and the international code, the pilot 
was aide to keep in constant touch with 
the inuiurboats, until, in the nick of 


sen. out to blaze a trail for commercial 
and passenger airplanes across the west 
African Sahara. Aboard one plane, they 
left Cao on the River Niger, to fly to 
Reggan, in Morocco, which they should 
have reached [he .same day. They did not 
arrive, and the French military authori- 
ties became anxious, and sent mi£ pEancs 
and fast antois lo search the desert. Days 
later, an Arab wandered into a military 
outpost and said he had seen a smashed 
airplane lying on the desert about 300 
miles south, A physician was rushed by 
air, to find native troops surrounding a 
machine, while the pilot, M. Goulctte, lay 
badly hurt. 

Herr Frnst Udet, the German ‘"aec,” 
told, a few weeks hark, a remarkable story 
of an aerial adventure he had En the Af- 
rican wilds, when he was making a flluL of 
animal life. 

"A powerful lion suddenly sprang at 
die airplane, while we were flying low to 
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A French Apropos-tile LEticr 
craictu-i 151 R 3 M Ijf 1I19 Finaoue 
British Fortress c: Grftra’iia- 
iir; *■ sir Sputhfen Tip of S^ih in 
While liaund ioi j.i 1 It a r, 
Wtn Africa. ncras; the Mo-- 

1 ni"s.\i 7 i A \ I - * MciirhtiiiiiS, vi.i 
Rio i 3 l- 0 :u Ip Northwest 
AFritn Ll the Ri^ht la SeL'n 
an Arab Market in the Pts- 
fft Mtit Oil: i>l 1 He Lout 
Oulptiiu of the RL-a i:b O10 
un, Ihe .A Hint ftorn P-ms to 
Radios Ai"i>: the Sontti- 

]i:m- P i:~ t i:l D H 1 1 r 3 h the 

. 1 1 : 1 ■- 1 1 . ■ : , : Qrt J J !ate for This 
Transatlantic Service 
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A Crew. Stranded in ArCtk 
Wastes, Signals in Planes 
Fast-inn Cvc'heid for Aid. 

liy I’ldi iuft Pflflt J'uli-X flBil 

Ortur Pieros ca Wood on 
the 3-.1rr.-i: r il the &n*w iu 
Pone the Ward ''Help"; If 
Ihc FIaiim Art 15 null]* to 
Land, They Drop Rood 
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Sic said d T can't give you 
pas to enable yOur ma- 
diint to reach the near- 
est depot* But I'll send 
help from Juba. Good- 

■ , ‘ + «p 

bye. 

Mountaineering by air- 
plane recently has adder! 
some unexpected thrills 
to the already exciting 
life of n transcontinental 
mail pilot, M. Guillaumet, 
known as "the courier 
or ^air-post hoy' of the 
Andos/ 1 was Hying 21 
OCX) feet above a range in 


CaurLmr Imperial amn 

take pictures. A wing 
was badly damaged., and 
it was only with the 
greatest d i fit c u 1 1 y we 
lan ded- T he a i rpl a ne w as 
hardly on ihe ground be- 
fore an angry rFfeiuocerOs 
attacked and injured my 
pilot. Our second ma- 
chine was i[u sickly on the 
spat, and the crew drove 
off the animat and res- 
cued our men. 

"Again* in March, 39*11, 

I was stranded on the 
sandy wastes ill the dan- 
gerous. Nile-Sudd country, I had run 
Out Ot gasoline and was forced to land 
Without food, water pr radio, cr any 
means of communicating with tElC out- 
side world. Hours passed. Suddenly, 1 
fooked tip into the sky and saw, with in- 
describable relief, a plane passing over- 
head. It came lower, Yes, the pilot had 
noticed my plight! There was great risk 
111 attempting to land on such marshy 
terrain, but the pitot took that risk. He 
was Capt. Campbell 3 Hack* flying solo 
from Nairobi* in Erast Central Africa, to 
England. 

” '1 hear d you were missing,' he said to 
me. 'They told me at Nairobi that you 
left for Khartum down the Nile in the 
Sudan Well, I'll give you all I can to 
help you out nf ynur fix. 1 He chivalrous- 
ly shared his own slender rations of wa- 
ter and biscuits, and J Borry, Herr Udet/ 



ckjkcvf n.-iir-, ■(■in ha 

■ grl.iil; Mtliiu 1 , U,c S^iii^iLali Fpfl 
i.l Cape: Juhjl W.'i«rL R±E£llt J'l.iim Ale Kept 


the Cordillera of the Andes, while tarry- 
ing mails from Santiago to Mendoza, on 
the Argentine side, cn route for ttse South 
American air- mail line from T! neons 
Aires to Dakar, in West Africa, and 
Paris, when, "suddenly ” he says, "I found 
myself surrounded by clouds, I entirely 
lost my sense of direction, Then a tem- 
pestuous wind raged. My machine spun 
nut of control. I fell T was dangerously 
losing altitude. I crashed in a basin on a 
mountain nearly three miles high. The 
machine turned turtle and filing me out 
onto the snow. TFie pFanc was badly 
damaged, hut my fait was broken on the 
soft snow* Hours Fater* I saw an rairplane 
puss overhead. I waved frantically, hut 
live pilot did not notice my signals. Night 
was falling. 

''The cold at that great height w r as in- 
tense, To keep myself from perishing 



from cold, [ decided to walk to civil iza- 
tion. The region is entirely deserted, and 
Lite nearer L help h at an Argentine fron- 
tier posit. I Strapped tli c 1 1 1 ; i i ] On my 
back, and marched across icc-packcd trol- 
leys and over snowy ranges, for seventy 
hours without a stop. I had to go on. To 
halt wan to die of cold. The first day I 
traveled slowly. I tumbled into .1 ravine 
150 feet deep. I escaped with bruises and 
a severe shaking. In one day 1 covered 
only two miles. Af last, after four end- 
less days, I staggered, with bleeding and 
frost-bitten feet, into the porch of a lone- 
ly ranch, where I was given food and re- 
storatives and put into touch with the 
Argentine frontier guard." 

On the other side of the globe, in the 

Swiss- Italian Alp 1 *, the cxpciietice of M- 
Guiltnumet recently had a parallel in the 
adventures of five Swiss soldiers who lost 
their way during the maneuvers in the 
region of St, Colt hard. All night they 
wandered around in the bliziard, trying 
to shelter under the lee of rocks, till the 
intense cold drove them out again. Luck- 
ily, an airplane located them, dropped 
food and a map, and put the Cost soldiers 
OH the way to an outpost which they 
reached in safety. 



FILE FOR LAWHMOWER BLADE 
SHARPENS ACCURATELY 


Portable <P»ne U&ft] iti Rttch IY™iinr FLivra oF^Bi- 
gtor.i Liu 1 Damage Ltiiuiou U-jUilmga, j 

CRANE HELPS TO ROUT PIGEON 
NESTING ON BUILDINGS 

Hordes of pigeons do heavy damafjfif to 
hoi I fling-, in some parti of London, and 
removing them and their nests from 
lofty perches ha* long been a difficult 
problem. One man now is employing a 
targe portable crane for the purpose. The 
crane is elevated to a point within reach 
of the nesting places, and t lie man climb 3 
along it Lo remove the birds mid nejtS. 


' — hs LAivnniDwefs 

arc* sharpened 
j/f by application of 
a simple, light file 
t o t h e moving 

” the bedplate. or 
part of the ma- 
chine just below the blades is loosened 
and the sharpener applied to the hlade. 
As the blade is revolved, the sharpener Is 
moved hack and forth with an even pres- 
sure. Approximately the same number 
Jbc used on each blade. 


RULE JUMPS OUT OF ITS CASE 
WHEN YOU PRESS BUTTON C 


Combining the rigidity of a measuring 
rod with lilt he xibi] Ity oT tape, a steel 

rule which can be F jj r J - M . 

propelled from fig WWgj . ^ 

cas^e by pressing 
a button, or ex- 
tended manually, 
is now available. 

It i is made for 
measuring DuE-of- 
th e-way places, 
around corners, 
and curved s« r- /f - *>-, 
faces, and also Is f <,.-hi V 1 ^ 
convenient for 
general home use. 
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CA mica-insulatefl pnjgTmmrjfSctc*- 

ly shielded against radio interference, Is 
noK'Vhiv produced. / * 
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POWERFUL X-RAY 
PROWi LIGHTWING 
IS FORESEEN 


' 


X -raj’s 1 , as penetrating 


as qnsmitr. rays, with v Cult - 
ape!; of ^,000,000, a r e 


Sti-ic: - Meal CciLiEiK ll.urnm-ituil Tiy Hidden L:i;h 1 s Which. Make It Appear 
Like CtsltiTsd Qlaas. til a Minh’ini-ilie 'F&uerfi 


HIDDEN LIGHTS MAKE CEILING 
SHINE MYSTERIOUSLY 


Sheet metal and hidden lights have been 
combined to convert the ceiling and Up* 
per walls of one _San F rancisco - wff l oto 
a semblance of colored glass. For the 
ceiling and parts of the ■walls, sections of 
metal were arranged in geometric pat- 
terns giving a somewhat modernistic 
touch. Colored lamps were placed abdv 
the metal ceiling and the light was pro- 


predicted 1st two Ger- 
man scientists who al- 
ready have made a lube 

toted ut 3,000,000 volts. 
Working 1 in a narrow 
valley between two 
mountain peaks in TraEy, 
the scientists set Up a 
gathering system which 
collects energy from the 
sk i e^ during thunder- 
storms to obtain a twen- 
ty-five foot spark of 18,- 

rXtfVXN] volts. Assured 
that nature would pro- 
vide the high-tension dis- 
charge needed, they con- 
structed an X-ray tube 
of alternate rings of rubber and metal 
which took 3,0OOjOOO volts for o no- 
tion th of a second. These X-rays are the 


most powerful yet produced, and elec 
trons are so speeded up in the tube, less 
than a dozen feet long, that they drill 
lioles, an inch deep, in a brass plate. A 
ordinary X-ray tube would need to be hal 
Jong to withstand such voltages. 
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jected against the back of the sections, br- 
ing reflected through slots between them 
onto the under surfaces. Five colors are 
used, and these arc connected with a sys- 
tem of dimmers, operated by remote con- 
trol from the orchestra pit. At times, the 
ceiling appears to be red-hot and again it 
seems icy-cold, 
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AUTOS CRASH INTO TRAINS 


Twenty-five per cent of highway grade- 
crossing accidents in 1 0.10 resulted from 
operators of automobiles, busses, trucks 
and motorcycles crashing tn<n the side of 
trains. Railroads report I.ZFC such acci- 
dents, Of this nuntbr ", 1,130 automobiles, 
were driven into the side of trains, killing 
234 persons. There was a decrease in the 
number, of these* accidents from 1 92?.K 
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SCREWDRIVER TO FTT KEY RING^- 
HAS FOUR BLADE SIZES 

Carried ott the key ring, a pocket ticrew 
driver has recently been introduced 

four short 
each oi n 
cut size. It is In 
the form uf a 
disk with t h 
blades space 
.around the edge, 
and pierced J 
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□ hole to slip on" 
1 3ie key ring. It 
is about the siae 
of a half dollar 
and. made to bc“ 
gripped between the thumb and forefin- 
ger, gives a powerful leverage that wil 
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d it h 

iL$L ' 

'Vd t-** 


fU 


ih rzi 




<k t&IO 


“Old. Ironsides” Again Rides the Waves 



Tlie FitmMJS t iigjic “CmkiLiiii im.' 1 
Ki iiwi: id Ey«y Student al Atthtl' 
caTi History ^j- '"'Old [rimmiiii.” 

Brrn Hi! i-w hi Shr Hi'i* ?:■ ■: I : : ‘ Re- 
built iv i i tt Fur.rii Supplied T>y iilv-ju! 
Children and Jusi beFisre tLnrlhf; 

3 (J 1 iliac pi 1 ! a: One's along I : .1: Ai- 
lantic Seaboard 


[.i'll, CflaiFUJii 15I lilt Fitpcus Old FtScato 
Which r. Century Ag-u Tanaed i]ie rirti-** 
r,r thn n^rliar/ Siites-; £0 Ylqomiia VJero 
Tlnad liuit-. fin? Hrjr Caipf AInKfcfd Bare- 
headed ld S .ie I Di .ill 1 


Tl-.r I-! miaafr-UT l-i-:l l^.in O r. fc 

cl (he U. S. 5. "CDniLhii- 

fiiqri," AImit^ and RlV-v. 
Comm. LtiuLi J. frutlit'fi . in 
[;|ut^p (jF i'he Ship on lit: 
T-aur of AtUflHc C«Ht 




Glass Roof on Wheels Covers Tropic Garden 
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Tropical Oardra C evert'd liy S'idin; SVtjktilU, ar.iL In,- 
si;!. th.c Ho-at Evlli on Wheels 


In Lbe f : irm of a mammoth skylight on 
wheels 3 huge glass to of, weiffliing foijF- 
tL'Hn an *.l a half Eons, is delighting thou- 
sands 4>1 visitors to the n- A mfrjr n n 
building in Washington, 

D. C. More than 500 r 1XW 
visit thn building an nil - 
ally, a ttil while intrigued 
by the gigantic ceiling 
which crow us the patio 
decorated wi tlf 190 vari- 
eties of tropical plants 
ant! flowers-, very few 
have fathomed its see ret 
It was necessary to make 
die :-V:y light movable, in order to take #d- 
va i ■ i ag e r i - tLi rect s u til tgh t when t he w Gath- 
er would allow. Roller-bearing wheels, 
tunning on a track seated in the roof, 
finally :-olvet1 the problem of moving the 
heavy g;.-i - section without breakage. An 
elect riii motor, controlled by a push-but- 
ton* furnishes the power to slide the mov- 
able section slowly open Of shut. 


TINY RACING CAR WORTH MORE 
Q 7 THAN FULL-SIZE AUTO 

Plated in gold and &Hvcr, a $10,000 min- 
iature model of the eight-cylinder racing 
car which won the Indianapolis auto race 
in 1930, attracted much attention at this 
year’s motor classic. The Lilliputian rac- 
er was made hy an automobile salesman 
who spent three and one-half years at the 
job. it has an eight-cylinder motor that 
will run, as well as a complete miniature 
crankshaft, pislon and rods, valves and 
cam s halts, clulch, pinion and ring gear, 
differential, a four-speed transmission, 
universal joints, four-wheel brakes, steer- 
ing gear, magneto, sp>ark plugs, intake and 
exhaust manifolds and is a front- wheel- 
drive machine. The car ls nineteen and 
one -half inches long, ten inches wide, five 
arid One-half iftcEaus high and weighs fif- 
teen am! one-half pounds. The pa its Are 
of steel* brass, copper and chtom e, with 
t he engine hood silver plated and flic wire 
wheel-? gold pi a ted, Small pliolostatic cop- 
ies of the instrument faces were placed 
on the dash with a convex lent over each* 


giving a deceiving appearance of reality. 
The maker used 3,000 screws in the car 
and spent about $1,000 building it, as he 
had to buy all the machinery used in pro- 
ducing the diminutive auto. 
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Kadiig: Car witleh Con- 
:airu £i£Jn-CyLii:lc.' Motor T:i.u Runs 
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Tr*nHpi>rt Plant- wash Twin Cabins for Pamnjrrs ap,d a Lanriinp Gt-ar Ear Each Cc-m narrmwiS ■ llie- Pilot's 
Cabin Is Placed ar.il b¥t«"n tbs = j :.i ■. 1 1- ! .■ Hijdy ef ilia Ship 


airplane with twin cabins 

CARRIES LARGER LOADS 

Appearing 1 i i ■ an i ni].li:lii;i:l '.v : 1 1 L ( 1 1 ' iT- 
size pontoons, a Large transport plane 
with a double body was recently exhib- 
ited in I J ranee. The craft ban two sepa- 
rate compart men Ik for passengers with a 
landing gear under each, while the pilot's 
calkin in placed above and between the 
twin bodies. * itl "l 

A J * 

IRON BARS GUARD CAMERAMEN 
TAKING JUNGLE PICTURES 


Motorized iron cages protect six men 
and a woman cn gaffed in fil m i ng sights 
a n d sounds of the South African jungles. 
Tile party is making a 1 ,00ft- m i te trip, 
Motors drive the cages., in which the 
party travels, close to the fiercest ani- 
mals, and the pictures .are taken in com- 
pa ftiti vc fcl y, Cl Owe -u p "slirsl s Jr a re l ah ei i 
with lung-range cameras from a distance 
of il.nOfl feet, The outfits are waterproof, 
and about fitly copies of each sound film 
can he made while traveling. 


LGWLING-BALL SCALE SHOWS 
WEIGHT AND BALANCE h 

Eov, ling balls- must he of standard 
weight and circumference and accurately 
balanced, and to insure true ball--. a scale 
has been developed for testing: them. It 
has a ring at one end into which 1 ti c.! hall 
fits. The ring shows eireum Terence, and 
if the hall is balanced by weight-,, iyfwill 



weigh the same as it is turned about ill 
the ring, provided it- balance is true. If 
it is heavier on one side, however, this 
fad will be revealed, One of the most 
desirable shots Cur bowlers is a curve, the 
hall turning in as it i-, about to strike the 
pins, This can be attained by a skillful 
twist of the wrist in throwing the ball, but 
a sphere that is off buhincc will curve 
even if thrown straight. The scale de- 
tects faulty and worn ball:-, and is em- 
ployed particularly in tournament play. 
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Secrets of Germany’s New Pocket Battleship 
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cnce had fg arlmit that 
lL i :■ i ii ik t nebular wisps rc- 
l1 [ j. were systems as. big 
: i_- the Milky Way, Ac- 
cording to Newtonian as- 
tr on only, however, such 
a universe would he 
■ : i ! :. L d and c u u 1 d it o 
untaill its equilibrium. Jw 


UN SINK ABLE LINE 
: S SUCCESSFUL 
-ItfHlN TESTS 


French naval engineers 
recently witnessed sttc- 
cc-.-ful tests of a ship T 

■ i : ■ 1 1 1 ^ I described hy th*^^ 


Mi_:kl i:i Pj-Ci 
fh iLiar.i 


i:Oit:l L-iinduri Airdrome to Be 
JSloie the WhecL- Shaped Dericn L- 1 =i: i; '-Jlc-l ly the- Architect 


r'.ilLvL K.n-., T-!,= 

■aver Two -Railway 


AIRPORT OVER LONDON ROOFS 
SUGGESTED BY MODEL 


By constructing an airdrome over the 
roofs of two London stations, an English 
architect proposes to connect two pas- 
senger carriers, the railroad train and the 
airplane, and to provide a landing for air 
passengers in the Faeari of London, The 
architect has built a mode] airdrome in the 
form of a wheel or merry-go-round, with 
runways ex j ending in ciglil directions to 
Ihe run of the wheel. The airdrome is 
planned to rest ort supports erected around 
the (wo stations, King's CfOSs and St, 
Paocras, and under the runways and rim ' a 


i-,;. i'litor as "un si nkable 
Tiif model, a diminutive 
ocean [incr, has a hull of 
thin plate, It was rolled 
to an angle of forty -five degrees and 
holes were driven below the water line, 
but the craft only floated a half inch low 
er in the water. Three men stood on tli 
boat unlit it was almost submerged, but 
when they leaped off, U righted itself and 
came up pouring water from every ori- 
fice. The inventor offered to cut the mod- 
el ir» two to demonstrate that each end 
would continue afloat, but the engineers 


expressed themselves as satisfied. 


SELF-ADJUSTING BOTTLE CORK 
USED FOR RECAPPING 


UNIVERSE BUBBLE MAY SHRINK 
VIEW OF EINSTEIN 


i n 

j<U 


Our universe is Like a giant bubble 
steadily increasing in size at present, hut 
likely at some time to cease expanding 
and enter a long period rsf shrinkage. 
This is the view of Prof. Albert Einstein, 
as expressed recently in an address. Pro- 
fessor Einstein termed the modern ap- 
proach to problems of matter and space 
"a new kind of mysticism which express, 
itself in differential calcLslus instead, of 
pictures." Fur a time the theory of the 
distribution of matter it) space w,p that 
space was empty except for the crowd et 
Milky Wav, I^ter, lie pointed out* sej 

id, 

i>(t- 7/3/ 


clarr 


■: v e 


neck 


Fitting t ii e 
necks of bottles 
from three-quar- 
ters oi an inch 
to one inch in 
diameter, a self- 
ad j u s t ing & t o p- 
per is found par- 
ticularly useful 
in recapping to- 
mato sauce, am- 
nio ts in or cor- 
dials, The jaws 
of the stopper 
and if any gases 


fo>m, it automatically seals tighter, 


Irt 


^[Scicneists arc seeking a cheap and dur- 
able cup for gathering 

jp cji^ 

2-4 Q. UkAlU. II 

\AJ C.'-l-t!/.-: 




GIANT CORKSCREW DIGS HOLES 
AND PULLS OLD POSTS'^ ; y If 

A hcij'c auger/ lh use in a California 
city to dig hqj^s for electric-light posts, 

It is mountei* ot 1 1 ft truth, and in tlie as- 
sembly Js yfcluded a derrick that ]3 ll 1 Is 
out the oM posts, The [riant corkscrew 
will dig a A ole from six to nine feet deep 
in seven /minutes, and allows a crew of 
two me i /to take out seventy old a net m- 
f,I n El thn same mint Imr of nnv posts in a 
day, wife re it formerly took eight men a 
day to Irvin Ore and install an average of 
only ^lEidat posts 1 P 

fT-^UA tJrWl 1 Uaw U 


'‘laW Being Lowcrmf in a MjnhoLe Cl> Draw a Brmh 
thru-uxh tin Dijin la die Next 0 n e 


sition ir^Njjre. 


■Tii.mi 


DOG TRAINED TO CLEAN DRAINS 
IS GIVEN A, DIPLOMA 

“Lion," u French dog, so named be- 
cause of la ls strengtla, is a great help to 
those whose job it is to clean tlte city's 
diftins. A light cEtblc is attached to the 
dog’s collar and he in lei down a man- 
hole. He scamper* through the drain and 
is [Hilled out at the next manhole. At- 
tached to the cable is a huge brush u 1 liicli 
cleans the drain a-- t Etc canine runs 
through. ITc recently tens awarded a 
diploma toishis work at the canine expo 

L f i .A (j 

SMOKE INDICATOR FOR AIRPORT 

REPLACES WIND SOCtt] / V *~' 

Installed on n i\.a i rpo r l near London, a 
u iud indicator that shows direction of the 
currents on any part ot the Held has been 
developed. “Smoke pots” burning low- 
grade oil arc sunk Into the airport floor 
at central points where the planes land, 
instead of at one side a.s in the case of 
the wind sock. The smoke streams 
through ft bole in the I op of ft concrete 
r ha m her, covered with steel Haps strong 
enough to bear the weljsEit ol any plane 
lauding on the* field./! / Q jjLM 0 UP*i 

\JiAfvO, £JL\, 
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STOPfSIGN FOR OFFICER'S CAR 

maIde from ploodlijjh^ , 

To inform motorists that tliry are lac- 
ing hailcek by officers, deputy sheriffs in 
Michigan \ave made stop signals out oa" 
floodlights used in hacking tip, and em- 
ploy Haem in halting cars at night. The 
^yign is made lay painting eIic lens a bright 
red and pasting on the inside the word 
"Hop" in large letters, with the deslgna- 
ion of the proper law-enforcing agency 
hove and below it. The liglil is mounted 
n the sight side of the oarer's CH, Pre- 
iously exhaust will sties were used by 
fFiccrs to stop autos, but many drivers 
mistook the warning lor a threat of a 
holdup and attempted to speed away. 
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SCARECROW TALKS AND SINGS 
TO FRIGHTEN PESTS 


Given 3 voice in the affairs -rnf its own- 
er, n scarecrow on a farm near Portland, 

Ore., has succeeded in doing 1 [lie thing 
most scarecrows are made For and seldom 
accomplish — Stare crows, A loud speak- 
er has been rigged inside the gentleman a Ch f2. 


the lvFio, One pic tufe shows, the phe- 
Jiomenon oE the whisper, which, when 
breathed at ihe righl spot in an auditori- 
um, can lie heard at a certain place on the 
other Hide, hut nowhere in between. 


SHELLED PEANUTS ARE HEATED 
IN SLOT VENDER 


coat, and connected to the radio in the 
farmer's home. The crows have kept far 
awjtv front the berry patch since the in- 
troduction of the musical effigy. 


ousted'" peanuts are sold fn a e[ 
machine just placed on Itse market. A >— * 

red lamp fitted 


SOUND AND ECHO MADE VISIBLE J 
iu C^i BY EXTRA- FAST CAMERA 

LA * Sound ami its echo arc made visible by 
a Japanese camera which takes pictures 
at the rate of 40,000 a second. On the 
screen the sQulid is like a moving shadow, 
behaving much like the waves that come 
front dropping 3 pehhle into the water , 
The sound is produced in an oily liquid 
in a glass container. When the sou Eld 
waves reach 1 .Fie edge of the glass, [hey 
rebound, resulting^ actual pictures 01 

'l 







on top flashes in- 
tcrmitlcntly to ^ 
drav. attention, ^ 
anti when a coin sj> 
is placed in the 
slot, ™ fiLianlity of 
peanuts is dropped 
into the heating 
chamber and de- ^ 
live red warm and 
crisp. The pea- 
nuts id the stor* 
age jar will “ ’ v 
tiiS'h ran 




not 
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space tFiAU many lathers, dint! celluluEd 
halls are ns-ed for s-aicty. Each player in 
equipped with a “pn 4 which i& used Ho 
shoot tli a ball through a targe hoop On 

feSHhigh. 




CWe want all our readers to write us 
freely an <1 often whenever they wish addi- 
tional information on articles published in 
this magazine, Address Bureau of Infor- 
mation, Popular Mechanics, Chicago. 


NEW DISCOVERIES ARE THREAT .-p 
TO DISARMAMENT ^ 9s 

Fear that later scientific discoveries 
may make disarmament agreements in- 
valid before they arc fairly ratified has 
been expressed by Sir Samuel Itoare, 
president of tlie RritTStv ' sclent pn il l.l.' 

The scientific aspects of disarmament de~ 
serve as ihhcIi consideration as political 
tLinJ financial angle-., he said, and pointed 
out that science might develop new types 
- of 'weapons outside die scope of any dis- 
arm a mens agreement bused oil conditions 
at any prirtk-ukir time. The main prob- 
lem lies in finding sonic method of con- 
trolling the future weapons of destruction, 
ior scientists are bound to discover new 
rays, gases and explosives in the course 
of their ordinary work. The question to 
Fse faced, lie sard, is whether the world 
can prevent the use of invention and dis- 
covery for the purpose of destruction, 
for, if anything is certain, it is that any 
future war will be very different front the 
last 


BALL GAME PLAYED WITH GUN 
CALLS FOB FAST ACTIO ^ .j 

Bang hall, a court game which call-; for 
fast and snappy action, has been intro- 
duced for use on the playground, bathing 
beach and home lawn. It is played in- 
doors or ffHtTv The game /rT\|« ire? lp>s 


i 


STEEPEST RAILWAY IN WORLD 
CLTMRS ROYAL GORGE 


Ttl-d Hare -B all Pliyirs 4| 3hMtin e " tht Ball ilLrauftli 
" Kiiiiji (,p: an Oiildcwr Court 


Standing virtually nn cud, like a gianl 
ladder, the stye pc >i railway in the world 
is the recently opened elecirilivil road 
ini El t up the side ol tFie Royal Gorge of 
Tohirado. The line extends 1,72s feet, or 
more than a rjuarter of a mile, from the 
base of tFte crest of this great wonder of 
nature and is built on a t fid. per- cent grade 
at atl angle of forty-five degrees. Cars 
are enn trolled by the latent safety -brake 
devices, and the line connect 5 with the 
famous hanging bridge over (he gorge, 
which was another remarkable feat Ol 
engineering. 



This- Giant Win;! Tur.ntl Hjs a M fjiii S:*r/ F«« Wide and. Thircy Feci ] 3is-: li , 

UmLl ien to Be Blii-wn, 'll >■ J CO - M i]c-i.ii-J 3 u *je Waiiil 


a. PiilL-SLtKl AiijPanL H in 


J/'OH years thn_- most brilliant aviation 
* brains of France, England, Germany 
ail'd America have been working secretly 
to produce a tight engine that would rim 
on furnace oil. thus eliminating (tie haz- 
ard of fire from dying. 

Millions have been spent, as motors 
roared on test benches and ^.Ot+grTmocs 
peered into wind tunnels, tprfmg, verify- j 
ipg and experimenting. AfcLangley field, 
the big Fa chard labaratorytaiicl file Eolb- 
Rovcc plant in England the work has 
gone on. 

America has produced several engines 
and England has announced the perfec- 


tion of a "mystery engine/' which is said 


1o produce more power per pound of 
weight than any built in the world. A 
model is declared to have run a full year 
without missing fire once. 

This startling power plant, details of 
which are not known even in England 
outside the o Fices of the government and 
the research staff, is expected in eliminate 
all h;i 2 arils of fire in the air. 

It will operate on shale oil, gas oil or 
any other type of heavy fuel, and even on 
a Icohol i f tteces sa t y. Wll ere i L sco res o v e r 


any other of its tjpe SO far produced, ac- 
cording to meager information that lias 
filtered through the closely guarded ioc- 
lory portals, is in its flexibility of speed 
ranges, light weight with great power, and 
in a mysterious detail of design in its in» 
ject Eon-pump system. 

The engine has been named the “'Con- 
dur lit.” Wli tie heretofore it has been a 
difficult matter tc run a Diesel-type en- 
gine af stow speeds, the new engine will 
turn over comfortably at about 300 revO- 
JE]tLons per minute. Its normal full -pow- 
er speed is around 1,900 revolutions and 
its maximum well over 2, OWL 

One of the most coveted records since 
man has learned to lly is now held by the 
JjLtieLtli gin I'v ELOmpl cted 
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ami llown for the first time in September, 
1Q3S/ This was llie first oil-burning en- 
gine ever to be used in an airplane, Tt 
holds, the record for non -refueling endur- 
ance flights of eighty-four hours and thir- 
tyJlbrec minutes. On May 13, 1929, this 
ciigitie flew from Detroit to Norfolk, Ya„ 

0 miles, at a total fuel cost of S4.6S. 

1 Uncle Sam will test his mystery engines 
the fytLu-e in the world’s greatestyjdnd 


mo 


C\ t@ + ( 



rn nticl at Langley field, 
Va., where somebody re- 
cently pushed an elec trie 
but ton and a UH'.i mile ' un- 
hour gale screamed 
through the pap in B siK- 
ty- hy-lh ir ly-fo ni mouth 
of the tunnel, and struck 
a full-sfetd navy airplane 
hard on the nose. 

Opening of the enor- 
mous wind tun net means 
that at last airplane en- 
giiicct h have n 4J t c s t 
Idiii-k" where their flying 
wares may he tried nut. 
Tests were hlthettu per- 
formed on little models. 


Giant Pr-nDtltrr That Draws- Air ihrn-jp-h the World's 
Larjesi WinrJ Tunnth *nnJ -n Rft^nrt-ViLu* DbtMl Alr- 
1. 1 J J 1 Eftgljl* 

The value of working: on full-sized air- 
planes, instead of models, is not readily 
appreciated. Tt would appear tint if a 
principle holds B°-°d fur a small object, it 


should he true with one of larger size. 
Uni experience liai proved otherwise, \ 
coin and a feather will drop Ingot her in 
a vitenum tube, but in air the feather 
floats, nil (I the -.mailer the Feather the 
longer the iioat. -Ho will big airplanes 
drop 1 1 nicker than 1 El Lie models, depend- 
ing, tif course, on (he shape of lEtc wing* 
and other peculiarities. 

At tlic time she wind tunnel was 
opened, the Z,05fl-f«ot seaplane channel 
also was set into operation. The wind 
tunnel and the seaplane runway will he 
used in conjunction, The water runway 
will tell what a full-sized machine will do 
hefore it leaves the surface, and (he wind 
tunnel what it will do in the air. 

While a wind blast of 100 miles nil hour 
is supposed to he a fair "cruising" speed 
for the wind turtEiel, it is predicted 
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the sp e e i.E ca u be 
stepped. up to about 
1 50 miles an hour. 
Speeds such an this 

wiN give the p iLT- 

sittit planes a chance 

[ u show thch fatal 

iv in g il utters. 

These artificial 
speeds are pro- 
duced by huge fan-, 
turner! by t w O 
4,000 ■ h n.r s □ p o w c r 
mOL-ors. Ail it the 
howl of the wind 
as it rushes tli rough 
l lie vast throat can 
b c liciir d 


a mile 


away, iruj>.E 

in tFie seaplane 
run way „ tlie pon- 
toons or bull of a full-sized craft tan he 
towed through the water at a speed of 
fitly miles per hour or more. Two UKifl- 
horstpowet motors do the dragging. An 
electric frame, operating on the same 
principle m- a si reel ear, with overhead 
trolley wires, is used fur the purpose Ol 
pulling tlie bull or pontoons through the 
w ate r. 

When an airplane i*. set up for lest be- 
fore the tunnel mouth, it in fixed like a 
puliertt about (o undergo an ope rat con. 
Km the airplane is chloroformed wiih re- 
cording instruments. Instead of taking 
the pulse of the airplane, it is watched for 
such reactions an pressures, pushes, pulls', 
strains, twists, turns, sags and breakages. 
After a full-sized airplane has been checked 
with the full blasts of tunnel breath, it 
may be (alien down, torn apart and the 
structure of the fuselage, wings, etc.. 
Studied with microscope nr even X-ray. 


A specially built elevator has 
been provided tn put dm airplane 
'“oh the spot," The plane is 
pushed upon adjustable props 
which au; strong ntetal tubes, set 
to catch the plane beneath the 
undercarriage and at (he tail skid. 
A button then is pressed, and tip 
goes the machine into position.. 

1 1 ir, expected the blast of wind 
will sometimes blow otT tails, ai- 
lerons and llippcrs. 
This is exactly what 
the tunnel is for — 
to test the strength. 
If pieces fly away 
in the artificial 
wind, it means they 
need strengthening. 
This big wind tun- 
nel has cost around 
a cool million dol- 
lars, Hut nobody 
can begrudge it for 
such a test block 
of safety, 

Hut safety is not 
tfie only use (he 
tunnel will lie put 
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to in s t tj.ci y s si g ai rtf a f l . 
■Speed may be studied 
t ll full gll tests uf different 
kinds of airing" Of 
strenmli nittg. The giant 
motor stand which hold ■ 
t he Signal f t> ti r -b 1 a d e d 
propeller in the world m 
the rear of the Inn riel, is 
faired b>' having nil the 
rough eorner& shaved 
r 1 1 iw Ji ■ .his s-tancl allows 
(lie wind blast to l'tde over 
it as i he long i . i-l- ' ■ In ■ I ■ ■ ■ 
of 1 he propel Ire stick the 
air throttgi] Lhe tun net 
throat. 

Engines have had to he 
tested heretofore upon the 
ground and in air that is 
comparatively still. Even 
e i tgi n e.s w i 1 1 1 re;r 1 1 hi f in i - 
pellets attached do rif it 


JviMj Plane 


"on il.e S|>!«'' th t Wind TiuineS i Below, the Vertical 

T linnet Thsi Ttiu Spins and ''FalUnR Leaves" 


gel (he same air Stream as 
i hey tlei iti the air. Hut by 
putting them in the mouth 
of the wind tunnel, regu- 
lar flying conditions can 
fie set up. The wind rush- 
ing past the air intake of 
rarh it return makes a de- 
cided difference in per 
I a finance. 

L< i v.- up c i :t t i si c cost s, re 
duct ion of fire hazards to 
the absolute minimum; 

dependability, as the result 

of fewer working parts,, 
flint the ah sc ore of any 
electrical ignition appa- 
ratus that might give t ro ti- 
ll S e in Lhe air < i r e a le s e 
mil in disturbance, are fac- 
to:-: which Fin vi- h ton ghl 
Die&el-type engines more 
and lllo l t 10 tile no li,& i-clfc f— 
at ion of the public. 
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Painting the Giant Thrillers of Bygone Ages 



Prehistoric giants of the animal Idiig- 
\ dom that tv a I ted the earth mi Elions of 
^y^ars ago are being reproduced sail h E ull y 
in models arid paintings front studies of 
fossils of these extinct creatures uncov- 
ered in Montana, Indiana ami Other giart^ 


Ptin: ir.jrs. (sf Pi-fFiEa-tone Animus Mads Fr^' M'l^tela 
Suite After a gEcuIy ul FouLIa 

of tliis country. To visualise a diploda- 
CU« or dinosaur, it is first necessary" to 
mate a precise study of tin? fossil struc- 
ture, including the recording of hun- 
dreds. of measurements. From such a 
study, a clay model is Ins id up that is 
accurate to scale, (be natural posture 
aild the carious details of body struc- 
ture uEi being carefully worked onl and 
incorporated in the small model. When 
this model is considered scientifically 
e^aci and correct in every detail so far 
as present knowledge makes possible, 
the artist is able to begin work on, his 
painting rtr mural, using the miniature 
for a model am! producing the scenic 
background to represent the earth as it 
appeared at the time (he creature lived, 
fbar ie-. R. Knight, otle 0l tile fore til OJt 
painters of prehistoric life, lias made a 
study of animal a tin tom y in order to eii’ 
nil I o him to visualize and reproduce with 
scientific accuracy a picture of some ex- 
tinct giants whose fossilized bones are the 
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only evidence that 1 L ever 
lived, I lie diplodocus is 
one example of the crea- 
tures thus vis liel 3 i I Ls 
fossils have been found 
in Wyottiiiif, and it prob- 
r tlily 11015 one iff tEie larg- 
os ail Limits that ever trod 
the earth, lieing seventy 
[eel long' and weighing 
alio □ t L iv e nly L Oti It ap- 
pears a combination of 
elephant, 1 and gi- 
raffe with a h mail head, 
supported by a iwcnty- 
foot neck., and a thirty- 
five foot tail that it lined 
in balancing to rear it- 
self thirty feet in the air 
for browsing on trees. 
Mammoths nod masto- 
dons, somewhat resem- 
bling Oversize elephants. 
]i a v c likewise been 
Ij rought to life Oil ri'Ll K Li :■ . 


FAN-HUMIDIFIER 
WASHES AND 
COOLS AIR 


yv arm Uir is was lieu, 

.poo led and circulated in 
^it-ternm by means of an 
KcLectric fan which also 
Jsjncludos a humidifier. 

TThe air is blown through a very fine 
4 , spray of water which moisten h, clean? 

^and cools it, the cooling being effected by 
.^evaporation of the water. The water isLr Designed to end the chid: difficulties of 
-lifted from a tank liy an endless spiral 'iSfoac! construction, including particularly 
^elevator lo a central distributing drum tithe familiar “cup-lsotlnws " a c rushed - 
, which emits a fine spray as it revolves, j fist one spreader now is available. It is 


CrusJirf-kiick gpfMdet That Lnys an E-ven. Depth, of MntfmS 

Concreic^ Surtaxed Kuj-: 1 , Tbics F’ns'rcniinR; fimL ]3 :inn-,i:i 
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OP SPEED IS 
BY LIGHTS 


SHOWN 


Striking illustrations of man'. 1 ; progress 
in his methods of travel are offered in the 
exhibit of the Museum of Science and E 11 — 
duidry ir ^ew York, which includes mod- 
els qj £ every form of conveyance from 
prehistoric to modern lintes. One 
chart demonstrates by means; of 
liglils the difference in speed be- 
tween the Uorsc-.ni d -buggy days 
and the present, ft compares t Ue 
speed of an airplane, locomotive, 
automobile, river steamer, horse 
and buggy and a pedestrian, all 
Starting from Forty-Second 
street. Lo one hour, the chart 
shows the plane at Albany, the 
train fifty miles away, the aiitO 
almost as. far, the boat eighteen 
miles distant, the buggy twelve 
miles and the man on foot four 
■titles from his starting point, Am 
other charl compares the decline 
of thy horse xvitfi Hie pfieiiorne- 
mil rise of the automobile, show-* 
ing how the n timber of horses 
have decreased as the number of 
motor cars and autos grew in the 
last two decades. 


FASHION REQUIRES ZOO 
TO CLOTHE WOMAN 

It all the animals and reptiles 
that are called mi to supply a 
part of the raiment oi modern 
woman were gathered under one 
roof, tfie coflection would repre- 
sent a well-stocked menagerie. To 
begin with, the felt hat that 
Dame Fashion decrees may have 
had its origin in a rabbit, musk- 
rat or beaver. The hair and fur 
are removed from the skins, sep- 
arated by a blower and from the 
fur the hats are made. South 
America, Canada, Australia and 
Ollier places supply hat 111 f. For 
the fur coat there- seems no limit 
upon the animal range, li may 
be marie from the pelts of lowly 
rabbits or from the more ca pen- 
sive sable, ermine, leopard or 
sea!. Silkworms supply dress ma- 
terials, oysters furnish pearls, 
cloth fabrics may come from the 
wool of sheep or the hair of the llama, 
gloves may once have been the skin of 
the chamois, some rare deer or the pig, 
and for shoes the modern miss goes to 
the reptile house. Snakes, lizards and 
crocodiles help to supply footwear anti 
the soles represent the hides of cattle that 
roamed the plains. 
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run tears! thcv h\* ee rabbit cao rn 
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ANIMAL h THE 100 


CU1TM ""30H Tn{ WQKH 3 r Grill P t'M. HAlD 
dr the llama, Int ivdftLS SUPPLIES 
rMfst 
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This Inventor Is an Unseen “Star” 


o/ theTanbark and the Big Top 



IN ITS mcclmticri' perfection., n 
large circus is a worTd unto h 
self — a world in swift, ceaseless 
transit. 

Time is money to anyone, bui 
to a circus it is ex -mice itself, 
I'Eic advance crews arc kept three 
weeks ahead of the show, "^preail- 
i n sr paper"* to herald the coming 
iif the 'Ttiy; Top.” 

A man who Eias invented per 
hapK a dozen time and labor-sav- 
ing m echa 1 1 i cal c u n t r E v a it cr? 
ill c ref ore as much a circus star as 
any bitled performer. Such a man. 
and tFte only mie, i-; William 11. 
Curtis, known in the realm of can- 
vas and calliope as "Cap" or "Bill.” 
HLs crowning invention is the 
triple-stake driver, a most advan- 
tageous improvement over the sin- 
K I L ‘ stake driver he devised about 
fifteen yearn ago. Other inven- 
tions of his arc: loader crane to 
hnfst bulky canvas rolls into wag- 
on* ; chain system of circus scats 
by which bleacher scats can l>c set 


Fanny" Objects to Loading, Ore at the Mnnv Detail j. CEr- 
tu* Train BulTtrs) Hcloiv. Ti«j»lc-Sl«ki; Driver That Circles 
the Big Top in Rifiy-Vaiu Mkrniu* 
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Throi*j;pt r 'ip rlie- B-annier Line no Draw the Cro-ivd.: Below, the 
Cxrivq; Loader That Speeds Up thr D*pnri;iqr* 


up ob pavement without use of stakes; a 
canvas-carrying spool to facilitate rolling 
and handling at canvas; a guy-rope tight- 
ener and several oilier smaller articles. 

Cap Curtis has been a real trouper for 
forty-one years. As a boss canvas man. 
he has fought the dements— wind, flood, 
snow, mud and temperature extremes. 
The night a troop train plowed through 

the rear coaches of the Hagen I neck Wal- 
lace circus train, Ca[) was knocked from 
his herth unconscious and rode on 
through the wreck on the pilot of the en- 
gine, The next season, ha was limping 
about the circus lots as usual, and he is 
still at it. 

Circuses used to travel in from three to 
teii railway cars, and, at course. 30 511 C 
smaller ones do si ill, him ibe big sh Ows 
have 'merged and nsmerged until they 
have reached dimensions l 1 . T. Barnum 
never dreamed of. The biggest show in 


America need? ninety car--, lias, 
about 600 horses, Jtnd even more 
hum am- lies ides the liig lop, 

Llterc are the sideshow, incmig- 
erte, dining, dressing, horse and 
i do sen tnictvvny lents to set up 
and take down each day, 

A circus closes its nip 111 per- 
form mice between ten and eleven 
o'clock, !!y dint time, the first 
section is loaded with the eook 
house, ticket wagons, parts of the menag- 
erie and the properties used in the first 
part of the program, It gets the ‘'high- 
ball” and moves away, Perhaps three 
hours later, the second section begins the 
jump oi from fifty to a hundred miles. 
The spectre of delay because oi break- 
down, wreck, flood, storm or any Otte of 
many other causes always harasses the 
circus manager, A recalcitrant elephant 
may hold up loading for hours, and the 
big shows have as many as twenty bulls. 
Several hours later, the cook house 
goes op on the new lot, and breakfast is 
served ull too early. The lot superintend- 
ent lays out the ground and turns it over 
to the boss canvas man. He hit* assist- 
ants for the menagerie ami sideshow tops. 
There is rudi, but no coo fusion. Then 
come the parade, the afternoon and eve- 
ning performances, and the whirlwind is 
renewed. 
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CHEMICAL FROM APPLE PEELS 
USED FOR WATERPROOFING 


ITacil Ln Water as 
Jtsfi and or. Land 
as Auxiliary Bed 


Millions of pounds of apple pomace 
may lie reclaimed from cider and vinegar 
miils and converted into ursolic add. a 
valuable new cl i cm i Cal recently extracted 
from apple peelings by llie d Jarlpieji; +n 
agricuhtire. Tins chemical is. a 


anti repels water, When a dried v 
to bcqnepSj i t tncrea s-ta their Vj f 
gloss: and water re d stance. It -o ^ 

liriiLg ill v fist i Killed as a possible 'X 

W -ir-f e r proa b n g fa r fab rip? and Uk 
wood. Tile chemical is Contained 
the waslifce coating f on nil uji\j 
R ipples stored for sonic lime. N,t /fff 
V-'Kl._hy.JA< f A 0 | -ij 

STEEL-TUBE AUTO SEAT^ 

ADDS EASE TO DRIVING 

^ Adapting the steel-tube chair 
of modern is tic furniture, German 
automobile m a n ufact u rets are 
equipping their cars with seats 
made with bent steel-tube frames 
and cfoib or leal her stretchers,, The ad- 
vantages claimed lor Lliese scats are light- 
ness, comfort r economy. cleanliness and 
Jong life, When i h a front seats of a d-ose- 
Icotipled car are of steel tubing, foot room 
bor passengers in tfie hack is Increased, 
m.e frame is imp. illy a single piece bent 
[to the required shape. In some cases 
bteel springs are added and the fabric OS" 
seat and hack attached to them. 


MATTRESS FLOAT MAKES BOAT 
OUT OF AUXILIARY BED 

Automobiles, bicycles and other vehi- 
cles have been converted into watercraft, 
and now comes the bed that is also a 
boat, It is an inflated mattress that makes 
an air raft for surf-riding:, boat -trail Eng 
and other forms nf water sport. When 
taken from the water, it dries quickly and 
then can be used for an auxiliary bed. or 
i Of lounging, as it provides a full body- 
length cushion for chair, canoe or porch. 
It folds when deflated ami has large eye- 
lets for attaching handhold ropes. 


Auto Seat of rie*- 

Be he il Rticmbk 
Chair J.iid Covered 
: ; Ii C f ra E h l: - 
L nattier 


WHAT IS DIFFERENCE BETWEEN 
STRENGTH AND STIFFNESS? 

Stiffness of a material often is confused 
with strength. Tests an steel rails, for 
ins-lance, show that in the case of the new 
] 53-po U ltd rail adapted by an eastern rail- 
road, the addition of twenty-two pounds 
in weight increased the si i fifties s of ihc 
rail seventy-five per cent but its breaking 
strength only forty per cent. 


ere were TlS.-l-lb motorboats regix 
In the L T nited States un January 1 
tieatlv 7,5130 for the year/' 
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the ijackground noise or 
static makes chest sta- 
tions hardly worth lis- 
tening to. The receiver 
Offers distant reception 
without background 
noises and may be in- 
stantly adjusted to elim- 
inate heterodyne inter- 
ference between statin ejs. 
Operating into a stand- 
ard audio amplifier and 
dynamic speaker, this re- 
cti her will give as per- 
fect reproduction, at both 
ends of the scale, as any 
modern receiver, 

The Stenotube receiv- 
er differs from the standard su- 
perheterodyne Chiefly in the use of 
u quartz crystal between the first dc- 
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By BERYL E. BRYANT 

A NEW order of selectivity has ar- 
mL rived when it is, possible to tune 
between two high- powered station &, sep- 
arated by 10 kilocycles, to a point of 
complete silence without retarding die 
volume control. Dr. James Robin sou's 
quartz- crystal superheterodyne, recent- 
ly introduced in this country by Arthur 
II. Lynch, not Onfv mokes this selectiv- 
ity possible but has other equally re- 
markable features not found in modern 
receivers. 

Using American apparatus and gen- 
era) circuit practices, with the addition 
of the "Stenotnbc” device, any radio ex- 
perimenter can assemble this receiver 
and prove these claims to his own sat- 
isfaction, Anyone who has timed a 
m Oder ei radio receiver to full 1 sensitivity 
to pick up distant stations, knows that 


PliriEUcy Dial for Slenvtvbc Heccivct Prowl,t™ 1W 
Spicdi, fiunJ, Ratioi CoruroiluL by the EinaLt ftnalj 



Set forlibu 


teciyf and tin: i uterni ediaicrfriiiqumcy 

amplifier. Tin.' c*'y -ml vi I ■ ■ 1 1 ; - bee wecr 
two Eni-tn] pint es and is housed in a lulu 1 
mounted mi a standard UX-base. Signal 
frequencies close ti>, or identical with, the 
natural frequency of the cr> -=■! a 1 pass 


Latest Radio Development 
Gives Perfect Tone and 
Complete Selectivity With 
No Background Noises 




through it to the intermediate amplifier, 
while others- arc barred. The crystal is 
operated ha a Ejridjiu circuit, as the two 
plates of the crystal mounting form an 
unwanted capacity. Otic arm of the 
bridge is a three- plate midget condenser 
known as a u St e notion , 7> When properly 
adjusted, this condenser prevents the nrt- 
desirerf signals from using the capacity ot 
IflC crystal holder as a path, while the sta- 
tion signal pauses through the oscillating 
crystal to the intermediate amplifier with- 
out opposition. 

The special tuning dial developed for 
tliis receiver is shown in the photo on 
page ^66- A planetary form of transmis- 


sion is employed to provide two speeds — 
one ralio of l to 10 for quick station lo- 
Cation :mr3 a low ratio of S to 300 for tile 
filial adjustment. Bolin ratios may be 
controlled by a single knob. Art O-tn-10 
d.c, miltiam meter is mounted above the 
dial and is connected in the circuit to act 
as a resonance or fine-tuning indicator. 
I bis greatly simplifies the line tuning nec- 
essary for maximum results, as the re- 
ceiver is tuned for the greatest su mg of 
the needle. 

The special parts required to build this 
receiver arc all available, and the simpli 
bed diagram is made from the act u a l 
working model, demonstrated by Mr. 
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Tim coih can be hand-wound as shown 
in Fig, 2 , or they may be purchased ready 
for installation. The homemade variety 
may employ smalt lateral-wound choke 
coil ft. of the same value and type aft the 
other chokes used, for die primary coils 
Li and ].i. These are inserted in the ends 
of the tubing as strewn. The coil units 
are mounted on brass bushings, the length 
of wttich depends upon the height of the 
shield cans, but should deaf the cans at 
least I in. all around. 

It will be noted that the windings of 


arc .1 mfd. r except Cia, Ci? r 
Cis and Cm which are .25 
mfd. The condenser Ca+, 
which is the blocking* cOn- 
denser in unit II C Es .000! 
microfarad. 


Lynch during the recent 
trade show at Chicago. 
The basic circuit diagram, 
l H ig. l r will give the experi- 
menter an idea of the re- 
ceiver at a glance, it wilt 


be noted that the only real devia- 
tion from the conventional fle- 
per heterodyne lies in (he crystal 
selectivity-control circuit and the 
compensated audio channel. This 
cEeteetor output and correction 
circuit employs ati audio trans- 
former to compensate for the at- 
tenuation of the higher audiofre- 
quencies, resulting from the use of I lie 
crystal in the intermediate amplifier, Thia 
may be a push-pull transformer designed 
for type ■210 tubes working into a dynam- 
ic speaker ; if ibis is not easily obtained, 
the 'type of transformer designed for two 
typc-245 tubes in push-pull may be used. 
The transformer h mounted under the 
chassis together with all resistors and by- 
pass condensers that can he concealed. 

The intermediate-frequency transform- 
er TR-5, shown at the left above the 
schematic diagram. Fig. 1, is especially 
designed for the I7.i-trilncvcle Stenotube; 
l’R-i is ^ standard intermediate-frequen- 
cy transformer for the same frequency 
operation. 

All chokes are of sin all dLk tv pc and 
the ^ine size and Jiare a minimum value 
of $ millihenries. All by -pans condensers 
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coils 1 jlt, La, Lrs and Lei arc pushed apart 
at one point. This is to obtain a variome- 
ter elTect when matching' the inductance. 
Tiie turns are merely slipped back and 
forth to obtain the desired result. 

The data for the hand -wound coils arc 
as fallows ; Li, La and Lr, Consist of I Hi 
turns each; L* of 80 turns; Lr of 40 
turns, mid I..M of dfl turns of No, 30 enam- 
eled wire. 

A shielded compartment must he con- 
structed under the chassis to include the 
Stencdon condenser and the urtdershle of 
the Stenntnbe socket. The base, 2' S in. 
high, 12 in. deep and IS in, long, is mode 
oi ihsH m sheet metal. One coil can is -> 
in. wide and (t'/i in. Icing, amt the other 
3 in. wide and 4-"S:-j in. long. 

The resistance -cci opted stage, RC, is 
built up on the chassis Arid fs housed in a 
can. The two resistors and the coupling 
condenser Csj are mounted on a small 
piece cd bah el He, ami this assembly is 
held upright above the chassis by a small 
bracket. The terminals on the ends nf the 
cm I forms arc soldering lugs and are in- 
dicated by dots. 



Large diagrams of the circuit and lay- 
out are available for those who wish 
them. A complete material list may be 
obtained upon application. 

Any good power-amplifier supplying 
the necessary audio amplification, togeth- 
er with the proper filament, screen -grid 
and place voltages, may bu U3cd, 
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Primary Loader Is Automatic 

Turning with the condenser shaft, this 
primary loading coil change*; posit inn in 
relation to the secondary so as to main- 
tain the same signal strength at both ends 
of the dial. To install this device, the 
shaft of the antenna-stage condenser is 
extended about 3 in. front the condenser 
frame. If the condenser shaft is of the 
removable type, this is a simple matter; 
if not, a coupling may be used to attach 
the eytra length. The tubing on which 
the primary is wound fs 54n In. smaller in 
outside diameter than 4 lie- inside diameter 
of the secondary coil. This is necessary 
in order that the primary coil may swing 
into the secondary as ■‘shown in Fig. 1. 
Moth primary and secondary coils should 
be wound about ^ in. from the ends of 
the tubing, the number of turns, of 
course, depending on The capacity of the 
v a ri aide condenser used. The coil forms 
may be coaled with shellac and the wire 
wound on while the shellac is still sticky. 
The finished coils need not he coated. An 
angle of 30“ is correct for the secondary, 
to give the best entrance to the moving 
primary coil. With the condenser plates 
all in, the primary coil should be fully in- 
side the secondary, swinging outward and 
upward on an angle as the plates open. 
Fig, 2 shows; the method of mounting the 
secondary coil oil the adjustable bracket. 
— Henry _S, Laraby, Meiv Haven, Conn. 


Baseboards Insulated against Leakage 

Wooden baseboards used for radio re- 
ceivers or transmitters should be given a 
coating of either clear or orange shellac. 
Where extra precautions against Leakage 
are advisable, so trie experimenters boil the 
baseboard in paraffin. Black Lacquer and 
other similar finishes, likely ro contain 
pigments that would form leakage paths 
for the Small radio currents, should be 
avoided.™ Ross ]. PI aisled, Brcchsville, 
O hi o. 


Installing Phone Jack for the Deaf 

Headphones may be plugged into any 
receiver, for the benefit of a deaf member 
of the family, without disturbing the out- 
put of file Speaker. The first step, as 
shown in the diagram, is to find the plate 
leads to the tube sockets. A I-mfd. 300- 
voLt by -pftSS condenser is connected to 
■each plate as indicated at X, and the 
Ollier sides to l fie outside terminals of the 
potentiometer. The center terminal is 
connected to the frame of the phone jack. 
The parts are mounted either on a small 
panel, or the jack and volume control on 
the side of the console and the condensers 
inside. The operator merely plugs in the 
phones and turns Up the volume control 
to Hie desired volume for the deaf listener 
without interfering in any way with the 
operation of the set or loud speaker. In 
sets using- straight audio-coupled output. 



one condenser will go to the plate of the 
last audio In lie and the other to podtiye- 
R for this tube. Tube adapters may he 
used without wiring into (he circuit if de- 
sired. — John A, Kendall p New York City, 


(JFor further information on any radio 
construction article write to the radio de- 
partment; tliis service is free. 
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Crustal-Controlled 

by Frank L. Briitin 


screen-grid voltage of the buffer tube em- 
ployee! in the foundation utiiL. The trams- 
lit in er is placed on a heavy table ant! the 
power unit is installed on o shelf below. 

The bottom unit Contains a separate 
plate supply for (lie ty pc-410 crystaL-cou- 
t rolled oscillator and also tbe filament 
supply for (bis tube and the 565 buffer 
tube. The filament and plate-control 
switches, for the complete transmitter, 
keying relays and microphone-in pit I jacks, 
arc mounted on the front of ibis panel. 
Tn the next unit above are the additional 
filament-supply transformers and the nec- 
essary rh co stats at either side of an elec- 
tric clock. The third unit is (be oscillator 
and buffer stage. The fern peraut re-con - 
trol oven, mounted on the shelf at the 
right, was described in detail in the June, 
issue. Directly below ibis shelf is a 
master switch in series with the 1 Ill-volt 



ERIIAPS the most difficult 
problem confronting the 
amateur radio Operator is the ar- 
rangement ui the various ttnits 
that go to makeup a m orient key 
and phone transmitter. 

Comp act ness and accessibility 
are easily obtained, however, by 
means of the unit method of as- 
sembly. Tills means that each 
stage is as complete as possible 
and properly shielded from pre- 
ceding and following stages. The 
unit panel arrangement may be 
varied to suit individual needs, 
and, owing to (be flexibility of this type 
of assembly, the builder may start with 
' the foundation unit, described in (bis ar- 
ticle, and add or change the following 
stages to any other type of transmit ring 
circuit lie prefers. 

The five-panel assembly shown in the 
photo on this page is a complete 50-watt 
phone and CW-tnst illation with the ex- 
cept eon of a 1,500 to 2,000-volt power sup- 
ply for the two 50- watt tubes and the 


a-C, line and a small candelabra lamp 
mounted behind the large red jewel In the 
center of the bottom panel, 

The panel next to the top is for Lite 
modulated JM1J-A r,f, -amplifier unit, and 
the lop section contains the speech am- 
plifier and a type-545 modulator tube. De- 
tails of tEte micro phone-con trol box, 
shown at the left of the microphone, and 
construction data for the units described 
will appear in following articles; diagrams 






and materia.] lists will also be available. 

The frame for housing 1 :hc transmitter 
fa made of I by 2-in. channel iron, 17$$ 
in, wide, 1! in, deep and SO in. liigi], and 
l#-in, strap Emit is user! at the Sides, back 
and top to bpld the frame together. The 
shelf 1? rackets are made of 1 by 1 ill. An- 
gle iron. 

hour plywood baseboards, \A by 10?4 
hy E 5 T'k in,, are required. These ^hoiitd be 
well sanded and coated with a good grade 
of shellac. No baseboard is used for the 
oscillator and buffer foundation unit, as 
the copper container rests directly on a 
shelf made of heavy sheet brass, Ti bv 
10# by 15# iti. 

The con re ruction of (lie foil n rial ion unit, 
a CW. transmit ter in itself, is quite simple, 
as shown in the upper photo on this page. 
The container is made of No, 17 gauge 
copper, 14# in, long, 8# in, deep and 9 
in. high. A flanged copper partition, with 
a cut-out for the meter at Front, divides 
the hax into two sections. The oscillator 
tube is at ill e left and the buffer at the 
right. A bakclitc subpane! is used, and is 
raised above the bottom of the cati by 
means of four I -in. brass or filter posts. 
This enables the builder to mount most 
of the Small fixed condensers umler the 
subpanel. The two IDO-mmfrl, condensers 
arc of lhe new small two- bearing type. 
Coil Li consists of Id turns of No. 14 
enameled wire, wound on a bake! it e tube 


having an outside diameter of 3 in., and 
ibe turns are spaced the diameter of the 
wire. Coil La is the same as Li r and l-:i IS 
a neutralising coil, consisting of S turns 
of Xn. 20 eE.s.C. wire, wound on a bafceSlte 
form tFtal will fit in stele the filament end 
of coil La. The lead from this coil is 
brought out Hi cough the side o j the can 
and terminates in a clip for the .(KKll-mfd. 
neutralizing condenser mounted in the 
r.f. stage above. 

The buffer output lead is also taken out 
to a clip for the grid terminal oF the 
503-A tube. The balrelitc front panel is 
Yi by d i i by 1"#, En, The two closed -cir- 
cuit jacks _|i and ji are mounted be- 
lo w tlie tuning condensers, and a 
flexible lead terminating in a plug 
es used (o shift the d-C- H-to-lSfl 
mil bam meter from one stage to 
the other. Two phone- tip jacks 
for the crystal leads arc mounted 
directly under this meter. The 1- 
m fd. 500-vOlf cun denser is mount- 
ed on the hack of the can. and all 
terminals arc brought to solder- 
ing lugs at the rear of the sub- 
panel, leads being taken to a 
strip of binding posts on the shelf 
behind the unit. 


■ 17.1 
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Milliammeter Serves as a Multi -Voltmeter 








Q 


ociinou >:n 


F. x p e T c m enters 
who happen to have 
a Rfo rxi d. c. millt- 
ammeter, reading 
from 0 to 1 . Full 
scale, can easily 
make it serve as a 
multi -voltmeter by 
means of suitable 
multiplying resis- 
tors, The registers, 
however,, must be 
chosen with care, 

1 1i e n e w w i r e- 
wnuntl VUtict)’ be- 
ing sufficiently accurate for the purpose. 
Individual voltmeters to cover the ranges 
indicated in the diagram would cost too 
imieli for the average e x per im enter. 
Therefore litis simple, and comparatively 
inexpensive, means of obtaining a high- 
resistance rl. c. voltmeter for I to 2,000 
volt' at 1 .CKW oil ins per volt is well worth 
consideration. At 2,000 volts, the high 
cst-vilue reds tor should lie capable of 
passing 1 about - waits. If this type of re- 
sistor is not available, two a0H,0lJG-ohm 
resistor.? should be connected in series 
instead of using the single l,fKXS,(XK>^o!]in 
unit. It i', of course, understood that 
this meter i- not to he used in the circuit 
continuously, as the reds tors would heat 
and probably break down. A bak elite 
panel. :t ln by 7 by in,, or any size nec- 
essary ro lit a box to house the instrument. 


may he used, Tlte illustrations show the 
arrangement of the milliammeter, multi- 
ple- point switch and binding posts on the 
panel, This switch is une of the common 
inductance types, but good contact should 
be provided Is otherwise higtj resistance 
wilt be introduced and the calibration 
thrown Off. especially at the higher vol- 
tages. The wire-wound resistors have 
small knurled nuts at both ends enabling 
the builder to use a single mounting fur 
the entire grcuip, as shown in the simpli- 
fied wiring diagram. Two strips of bake- 
lite, by Vi by 5J4 in,, are drilled to 
space the resistors about Y in. apart. The 
resistors are then installed and the entire 
assembly is mounted at the left side ni 
th e meter and sw itch 
with small angle la rack- 
ets, It is well to check 
the completed unit with 
a standard voltmeter of 
si m Liar range, SO t hat 
proper allowance can be 
made for any defect in 
the resistor values, — L, 
B. Wcitael,, Chicago, 
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Pre-Amplifier Improves 
Home Pecordin^ 


t*P R.E Clarke 


1 1 /"HEN yunr a. c. receiver lacks s utti- 
* * dent audio amplification fur the 
proper operation of a microphone, home 
made records want volume and tone qual- 
ity. This pre-amplifier Supplies the [seces- 
sary punch and may also he used to con- 
vert a radio receiver its to a small public- 
address system, 

A simple transformer-coupled circuit is 
used, as other forms of coupling some- 
times cause “motorboat Eng,” and the tone 
quality is limited only hy the microphone 
and radio receiver with which the pre- 
amplifier is used. It is easily connected 
to the audio amplifier of any a. c. receiver 
without any internal changes in (he wir- 
ing of the set, Two adapters replace the 
detector, or first audio, and one of the 
r. f, tubes in Ihe set, and a small clip is 
connected to the ground binding pOsl, or 
to any grounded metal part of ilic set. 
There are only two controls. A 1.000- 
ohm rheostat, which must have an off po- 
i- it i on r regulates the microphone current, 
the correct value of which is determined 
Eiy the reading of the mil I tarn meter. A 
volume-control potentiometer of .i <10. 000 
oh an h is also needed, because the pre -am- 
plifier cuts out the usual volume control 
of the set. 

No liattcrics, or separate power supply, 
are required* hut a small self-contained 
Ohaltcry is used to furnish the micro- 
phone current. All heater, plate and grid 
voltages arc supplied hv (he receiver, 

The unit lias been tested with a n umber 
of standard receivers and in every case 
the loud-speaker response was equal in 
both volume and cone qualify to a radio 
'-ignal from a strong local station. When 
used on a home-recording machine, the 
volume was far greater and the tone qual- 
ity better than with the ordinary equip- 
ment. Because of the wider needle cut, 
the life of the records will lie longer, 

In this particular model, the three leads 


from ihe two -but con microphone were 
brought ip at the rear of the cabinet to a 
special plug. This may be simplified, how- 
ever. by mounting three binding posts on 
the front panel. If a single-button micro- 
phone is used, there would be hut two 
lends, one connected at point 2 and the 
other at cither of points 1 and 3, as shown 
in the diagram. 

The circuit is so simple and free from 
feedback effects that no special precaii- 
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timiR are necessary m 
building. Almost any 
arrangement 0-f parts 
that h.u its. the builder 
will do, the ar ran g c- 
riPUt in ill c- model be- 
imp C 1l O 5 C J1 only for 
compactness and. sym- 
metry. It is a pood idea 
10 in oti n| all the parts 
on the base fir-st and 
complete as much of the 
wiring as possible be- 
fore mounting the front 
pa tie L r l ' he Lab el i le ha se 
panel is tin by 5 by ] 04A 
in. and is supported by 
two wood strips, by 1*4 hy 4 : b'j in., and 
two pieces, J4 by I Va by HL4 in. The 
bakelite front panel is V& by 6 )A by H l /t 
in. The lends to the plug- in adapters 
should Vie as short as possible. The am- 
plifier will be freer from hum il the heat- 
er wires arc heavy., and these wires should 
be twisted. 

Tile layout oE parts is dearly indicated 
in the lower photo on page "45, the mi- 
crophone transformer being at the right, 
ihe audio transformer at the left, and the 
two type -22? tubes between them. The 
volume-control unij is mounted Oil the 
front paneT directly ahead of the audio 
transformer and the rheostat at Hie ex- 
treme right with the Weston type-3t>l 
0-10-25 d. £. milliarn meter between. The 
leads for the 4^ -volt microphone battery 
are brought up to hi tiding posts On the 
base panel, and it will Le noted flint most 
of the wiring is done under the base as 
shown, The only parts mounted under 
the F>ase arc the two 2,00ft- ohm 2 - watt 
fixer! resistors. 

it is a good idea to use shielded cable 
for ihe microphone leads: these shielded 
cables, are grounded. They arc connected 
to the buttons on the front and back of 


the microphone, l lie frame to the Lead go- 
ing to the center post on the panel. The 
adapter ping with the single lead is 
plugged into any r. f. socket. It type-226 
tulies. are used Art the r. f, Stages, thq five- 
prong socket is replaced with a fotrr- 
prong type, 

Tlte adapter plug with three wires is 
plugged into the detec- 
tor socket of sets not 
using a type-22? tube in 
the first audio Stage 
thy contrary Ci' 
the adapter in 

227-socket, The unit 
has two it ages of am- 
plification, so only one 
Stage is required. If two 
stages are used, it wall 
he necessary to regu- 
late (he volume careful- 
ly. Howling may be 
avoided by keeping the 


Top, Underside Vie*, and Dwt»U# cd Bast Canitruc- 
tjpn i Frs)n( Vltiv of to cn pitted Inutrii^-iJic 

in icrop bone as far as possible from the 
loud speaker. Simplified diagrams and a 
material list are available for those who 
wish them.. To in sure long life for the 
microphone, the current should be kept 
ns low as possible with the fheoslat. The 
outside dimensions of the cabinet are 7 
in. high, C in, deep and HM in- lung. 


Oil Increases Condenser Capacity 

When a variable condenser of large ca- 
pacity is required for the construction oi 

a waver rap, a a ordinary ,00025 or .00035- 
mfd. condenser may he adapted for (be 
purpose. It is mounted in a can filled with 
cither castor or transformer oil, winch 
will raise the capacity several times its 
original value and also increase its ability 
to wit list and high voltage. 
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Homemade Radio Antenna Lamp 

During 1 (he warm Rummer months malty 
set owners wilt move the radio out on the 
front porch to furnish entertainment foe 
lawn par Lies, Furnishing antenna and 
ground connections then aOmeLimes is 
quite difficult K and the receiver is often 
put in a location that is mote or less a 
disadvantage. Generally there arc more 
convenience outlets around the average 
linmc than antenna and ground connec- 
tions, so the advantage of having an an- 
tenna system within reach of the receiver 
at all locations would he appreciated by 
those who like to move Hie radio. Near- 
ly every receiver has a lamp of some de- 
scription adorning the lop of the cabinet. 
Regardless of the style, it can be adapted 
to replace the antenna when portability 
is desired. A fixed condenser of .(MJ05- 
mfd, capacity is mounted in the base of 
the lamp, as shown, and connected to a 
binding post on the base, but insulated 
from it. The condenser is connected to 
one side of tile lamp cord, Another met li- 
ed consists in using a 304m length of No. 

18 gauge s. c. c. magnet wire wrapped 
around the insulated cord supplying (lie 
current to the lamp. The wire is wrapped 
around that part of the cord between the 
cutler edge of the lamp base and the en- 
trance of the cord into the socket sup- 
port. A layer of friction tape prevents 


(be winding from becoming short-circuit- 
ed on flic sides of the base. An optional 
layout, employing a two- wire oord for 
greater pick-up, is shown hi the tipper 
rigllt-hand corner. If the cord of the lamp 
is connected in with the current -supply 
cord .of the receiver, the set can he moved 
to any location, and the antenna connec- 
tion will he made when the receiver sup- 
ply cord is plugged into an outlet, — D. A, 
Brown, Marion, Ohio. 


Shield for Wiring on Metal Chassis 

Bakelite or fiber tubing, about in, in 
diameter, may he clamped under the chas- 
sis by means of a piece of sheet alumi- 
num, bent as- shown, to form an insulated 
conduit and shield for hunched wiring. 
The wires are led out of the tube at con- 
venient points for wiring the circuit 
tli rough holes drilled through the tube 
and rnetal chassis. 



2 m uln tint; Conduit ind Shield. SlioYrinp Method uE 
Bringing Oui Lfoe ConnttLluru 


Copvriciht&d materi 
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Insert ioR Combination Finn and. Lamp So; It cl in H*«*- 
Omit! D(1«Hi Fee Altering Combination 


Plug' for Lamp Can Be Used 
as Eternal Load 

When testing power packs it is often 
necessary to insert a lamp, or other load, 
in scries with the supph r line so as to re- 
duce (he consumption of the unir under 
[e'.t, As. t Fie ordinary continuation socket 
with a plug outlet on one side can be used 
only in*a screw-socket receptacle, it must 
he altered to fit any standard outlet. How 
this can he done is shown in the sketch. 
Obtain a cardboard sleeve from an old 
can ill e- type socket and insert it in a short 
piece oF thin brass tubing. The prongs 
arc made of brass strips, shaped as shown 
and soldered to the end and screw-shell 
contacts, after which sealing iva.X h 
poured into the end to dose the base. — 
J. M. Wallace, Toronto, Ontario, Can. 


Transformers Ganged for Special Service 

Filament transformer^ of the same 
type and make, may he connected to serve 
purposes for which they were not orig- 
inally designed. In Fig. 1 two trans form- 
ers with lib-volt primaries and seconda- 
ries delivering 2.? amp. at 5 volts arc con- 



nected so that tEie primaries can he sup- 
plied from a 220-volt source, while the 


secondaries, in series, will deliver 10 volts, 
at 2.5 amp. If a secondary voltage of 5 
volts with 230- volt operation is desired, 
the secondaries should be connected in 
parallel. This will deliver 5 volts at 5 amp* 
In Fig, 2. the transformers have their pri- 
maries connected in parallel, enabling 
their use on a 110- volt source, The sec- 
ondaries, also in parallel, wilt supply 5 
volts at d amp. 


Useful Parts from Old Sets 

Odds and ends of old receivers may bn 
obtained from any radio store for little 
or nothing. These parts may be used in 
their original form in many cases or re- 
fashioned for constructing experimental 
equipment, The panels can be cut up for 
insulating material and the binding posts 
are always useful additions' to (lie ama- 
teur’s. junk box. 


Switch Taps Made from Wood Strews 

Inductance switches, employing the 
usual tap arrangement, are alsnj handy for 
cutting multiplying rcEi-stOrs in and out 
of muHS- range voltmeters and similar 



testing apparatus, Suitable switch levers 
may be salvaged from old rheostats or 
potentEomelers, but tlie necessary laps 
arc not always available. 5 itch taps are 
easily made from the shanks of wood 
screws prepared as shown. A slot is out 
in one end with a hacksaw to provide a 
good contact for tlie terminal wire, which 
is inserted and damped with a pair of 
pliers before soldering. Holes are drilled 
in the panel to provide a force fit for tlie 
taps which are driven into place with a 
small hammer. The taps arc then lined 
up with a sharp file. 


([Blueprints covering radio construction 
articles in past issues can he obtained for 
25 cents each : material lists arc always 
available without charge, 


□py righted material 
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Skiboarding — a Thrilling Sport 


By R, D. POPE 



H by II -in, carriage bolts, the 
heads anil nuts being •counter- 
sunk after allowance lias teen 
in ade 1 or the thickness of the ply- 
wood top tish-idi is to be pul on 
later. A 6-in. Inhere w is driven 
in at r lie center. Plane the edges 
llush and square to avoid bumps 
and hollows, which would make 
tine ski hoard ride badly, and then 


tiling to do is to cut out :l pit per 
pattern for both sides as shown 
in Fig. 1. Trace the pattern cm 
pieces of spruce, cedar or 
cypress, and saw the curved edge 
carefully, using a keyhole saw if 
a handsaw is not available. Then 
cut (he two intermediate cross- 
pieces of the frame froni the same 
m ate rial. The front piece is 
in rule from 2-in. stock, trimmed 
down to correspond to the 
curved line of the sides. Flat- 
bead No, 5 brass 

wood strews,, 2 lu. 

[(iRj, ary used in 
assembling, as they t , ■ 


Fl t.2 REAR VIEW 


FhS.4 TRANSOM 



— ZD H 

y 

f i! 


I TN QUESTION ABLY tEie sk (board is 
(he most spectacular aquatic craft 
designed for spurt. You can shoot the 
waves at high speed or get into an excit- 
ing frame of water polo. Just bang onto 
(lie reins a ltd steer by moving yotir hudy 
to eitFaer tide. 

Building a ski hoard is no trick at all. 
A COtipie of days' work will see you 
through from start co finish. The first 


w ill riOL e&rrode. The work rat this stage 
can best be done Of) a pair o! horses, as 
shown in Fig. 5. The sizes of l lie cross 
and stern pieces are given in Figs. 2 and 
2, while Fig. 4 shows the transom at- 
tached to the rear crosspiece. Both this 
and the transom are made of ?-in. stock 
ami should be assembled securely as they 
are to hold tlie motor. The unit consists 
of two separate pieces, drilled ro receive 


lYutCi -j. Hh Ilnur J ll-fcvp. 
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overlap and lack the edges 
of canvas above, as in shown 
at the comer of Fig. r> 
When applying the ply- 
w o ntl a 1 1 1 1 c a ova s to t he to p 
the upper portion of the 
transom must* oF course, he 
removed, which is done, by loosening the 
holts and reassembling later. A rubber 
washer should be placed under each bolt 
head to prevent entrance of water. A 
strip of molding ts screwed directly over 
the overlapping edges of the canvas, ap- 
plying marine glue In waterproof the lap. 
and similar piece* of molding, to serve as 
runners* are screwed along the lower 
edges, as shown tn Fig. 9. The runners 
prevent undue wear on the edge-, when 
pulling the sfciboard over a dock, A good 
coat of paint is now applied over the can- 
vas, as in Fig. ft, letting it dry in the slni. 
All fh.it is now left to complete llte craft, 
is the insertion of two eyebolts at the bow, 
spacing them at equal distance from the 
si rlc-, and coating them with marine glue 


apply two pieces of three-ply veneer, each 
of which picas tires 3ft by b7 in,, allowance 
being made for trimming. Waterproof 
plywood,, which is manufactured for air- 
pi. me construction, is preferable although 
not necessary, Wood clam pH should be 
used to hold the forward end of the ply- 
wood, as shown in Fig, ft, so that there 
will Ik- no di stort ion while driving in Xn, 
ft fiat-head brass screws, 1 in. long. Dress 
off all sharp edges with a plane, as shown 
in Fig. 7, so that they will not cut the can- 
vas covering, applied next. Paint the en- 
tire bottom, Isack anti sides 4 in. above 
the lower edge, using four-hour enamel 
and immediately [aek the edge of a piece 
of medium-weight canvas, 44 in. by E4 ft. 
in size, to the hack of the frame, 4 in. 


front tlic bottom, slitting the canvas along 
(he center of the motor slot so dint it will 
cover part of the three inner sides of the 
slot, l T se copper tacks here and space 
them about 1 in. apart. Tliett pull the can- 
vas tight from the front, tacking it tem- 
porarily at the bow, after which the rest 
of the canvas is stretched tight over the 
(op ant! temporarily tacked at the s(erp, 

Now proceed 
with radd tig the 
edges- of the can- 
vas below to the 
sides and, after 
painting the top. 


In Winer F'-^lo n Course Ii 
A rltrtj inf jiy Anchivmt 
Barrel* In U,,. ,.,l two 
AlwW 300 I 7 ! Apart 
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Cppper Tacks Hold EdRCS or Cm- 

uas,, W li i L l- H I -:l i :■ j; Ci.vi.jr** llijc 
St-nmu jnd AiliLi 


is grounded and the 
other es connected 
(0 she cut-off lUEt- 
tori. the switch be- 
ing arranged so 
tliiu ivlieri (lie rider 
jerks or ]) u fl s a 
iigtit con| tied to 
his wrist and the 
switch, the Fatter 
Wi][ close. This i.- a good idea to prevent 
an unoccupied ski board from taring 
around at targe, menacing other boat era 
in the vicinity. 


before driving home, after which 
a length of sash cord is tied on to 
serve as a “rein. 1 ' The Hint nr 
must be clamped Oil tight ho that 
it cannot pivot from side to side 
Els this would affect the steering. 

After cranking the motor, jean 
forward with your hands on the 
deck, holding l Fie ropes so that, 
the moment the ski hoard runs 
even, you can stand LLp, 

Water poEd is an exciting game 
until four players, each maneu- 
vering a s k i h o a r d. 

First arrange el course 
by setting out foil r 
barrels in groups of 
two, about 300 ft, from 
goal to goal. With 
Sour players (hero are 
two teams, one player 
of each team acting 
as a guard and staying 
at his opponents’ goal, 
while the oilier docs 
most of th c shooting. 

The referee tFirows a 
d-sm rubber FjelII into 
ttie middle of the 
"field" and the for- 
w a rds, ecj u i pp c<1 with 
h icy dc- polo or croquet mallets, run in 
fl'imk Opposite sides, attempting to drive 
the ball to their own goat. Drive-, of -Id 
and ?r.) ft, are possible, an if one of 6£F ft. 
has hern made in trial games. 

?! may he desirable as a safety measure 
to install a knife switch on tlic mot nr tliat 
will a ut mn a tie a Ely short-circuit the igni- 
tion, thereby stopping l Fie motor in an 
emergency. t.>Eie terminal oE the switch 


Fits. 9 


Grease Prevents Battery Corrosion 


rreavy grease, such as is used in uni- 
versal joints, nil! prevetlL corrosion On 
storage battery terminals. Remove the 
ctLble clamps from the 
terminals, scrape ofF the 
corrosion and brush 
clean with a strong solu- 
tion of washing soda. 
Then the damps arc rc- 
p 1 a c e d an d a gene rou jl 
o outing of grease ap- 
plied, This will resist the 
battery add mid will al- 
so prevent t Is c cl a m p 
from 111 Sting. Do riot put 
tlic grease on the ports 
until they have been con- 
nected apt] tightened. 
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This “Fast-Growth” Illusion Scores a Big Hit 



The effect of tills, mysterious anti Laugh- 
able illusion is (lie apparent growth anti 
shrinkage of a person in full view of ait 
audience. Quickly stepping out of the 
room, throw a long overcoat or ulster 
over your head and shoulders, lettin s ihe 
co-Mar come up ewer your head, then take 
a man's hat, and hold it over the top 
of tlie coal collar as shown. Pinch the 
( wO well to geth e r an d drip e th e coat Ove r 
(he shoulders to the front. Crouching as 
low as yon can by bending the knees, 
walk or glide into the room sideways with 


your hack to the audience. Now bend 
over slightly to the right and left, as low 
as possible, repeating this as you slowly 
raise yourself until you have reached your 
full height. Then, gracing the hat and 
coat tightly, repeat the same movements t 
as you gradually push them up as far as 
you can reach on (iploe- Then reverse 
the process- and come down the same way, 
This original creation has been shown to 
the most critical audiences and has al- 
ways scored a great hit, — B, Gilbert, 

Chicago. 


Homemade Explosive Splits Logs 

Heavy logs can easily he split with a 
cheap explosive consisting of et[ual parts 
of granulated sugar and chlorate of pot- 
ash, a household remedy often used for 



.Large Leg Split by Homii^-d* Kurdo-slMf- oJ Sugar 
■uni Chlbraic of PmuJi 


sore throat, A log. 24 ill. 5tt diameter and 
10 ft. long, was split with three table- 
spoon in Is of this mixture, which was 
poured into a L»ti, (sole drilled in the cen- 
ter of the log about 1 ft. from the end. 
The explosive was set off with a length 
of fuse inserted in the hole, which was 
then tamped full of dirt. The- chlorate of 
potash can be purchased at most drug 
stores lor a few Cents it pound, and the 
explosive is less dangerous to handle 
than Other kinds, — -S. F.. Grover, Peru, 
Nebraska. 


Coloring Photogra phic Prints 

Color finishes of wide variety can easily 
be applied to any photo without toning 
powders or other chemicals. Take photo- 
graphic or other transparent nil color and 
thill it with turpentine to such a c on Hist- 
oric v that a wad of cotton will readily ab- 
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sorb Li- Re sure to use nothing but tur- 
pen tine for the thinner. Squeeze Oil l tile 
surplus color .mil rub the cOlton w a d 
over the print, first length wise and then 
crosswise, rubbing the color into it until 
the surface is dry. 


Art Acid-Proof Cement 

A cement that is acid-proof can be 
made as follows: A quantity of India 

rubber is melted over a slow fire, and tal- 
low, equivalent to 6 or 8 per edit of the 
nth her by weight, is then added arid thor- 
oughly mixed. In 24 hours, slaked lime 
ls stirred in until the mixture assumes the 
consistency of soft paste. About 2(1 per 
cent: of red lead Is therl added, which 
causes it to harden and dry when used. 


Metal Stakes Hold Tent Securely 

Metal tent Stakes can he made from 15- 
in. lengths of ^ 4 - in. iron rod, which arc- 
bent over a wooden form made of 1 by 
4-in, hand wood stock, as shown in the 
upper detail. The form consists uf two 
blocks nailed together with a hole, 2 in. 

deep, drilled 
into one piece 
to receive the 
end of the rod, 
a f t e r w h i c h 
the latter is 
bent over l lie 
rounded end 
as indie ;l ted, 
M etal stakes 
last in u c h 
longer than 
wooden ones, 
and take less 
space when 
packed in the 
automobile. 


Kerosene Kills Lice on Dogs 

Fur killing [ice on dogs, a cheap and ef- 
fective remedy can be made by adding a 
little kerosene to soapsuds. Wait until a 
warm sunny day and apply the liquid 
gently until the dug is thoroughly wet. 
Do not ruh the mis hire into the skin as 
it may irritate. If the first treatment does 
not kill all the lice and mites, repeat it 
again in a few days. 





Thom Who CvnmtH'illjr W-gi-fc g n l-adduru Wi.lt F'nJ 
Thw Pisiform Mnr* ConEoTtabl? Than thu Rungi 


Ladder Platform Eases Tired Feet 

When it is necessary to stand on the 
rungs o£ a ladder for a considerable 
length of time, a footrest or platform 
slipped over two adjacent rungs will be 
found comfortable. The one shown here 
consists of two lengths of angle iron, cut 
and bent as indicated, to form brackets 
(o which tii -6 platform Is bolted. Both 
ends of the angle irons are bent to form 
hooks to fir the rungs, while the cut part 
at the bend is welded to strengthen it. 


Tool for Cutting Moldings 
for Mode! Ships 

This tool, made from a coping-saw 
blade and a wooden block. LS Useful in 
cutting mold- 
ings for model 
ships, T li e 
blade is held in 
a groove cut in 
the center of 
the block by 
means of fme 
wire, as shown. 

Small Cleats 
arc glued to 
the top of the block on each side of the 
saw as guides for the work. 
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Seven Auto Short-Cuts Worth Remembering 



For ][ aiding the Rcml:1 
Maps, in a t<iav« n i-cr. 1 
Place-. Stretch a Lie In 
Coil Spring iCi esl t tl t 
frotn (ii ihe th- 
By lLuv-z the W i iidiPid l 


PI?E 


Clamped tu the 
Steering: Ppct, This 
].: r a k ft-Pi-ria I it*, 
liinici Hail i lland- 
esrciv That Given a 
CraduBl JH pt| te oE 
Pressure Nthlti! far 
Mishin* A d j n » t’- 
nwSlH Aiiiijr slely 


Here Is a Comfortable Hyscl- 
r«t That Enn3s2ra the U«ar 
in Sii.iiik Same Sleep dp 
T hese Lock Might HJrivc= 


iillLIL ■-' 
SOLDERED 
U> SPlflhO 


IT Vtnir Tire Pump 
Wen' i Ait 

Can Pc TrandEermi 
lh I n the Kl.it Fran 
Your Spare 


Coil Spring Hijlrh the Oil 
e.in Euwn, While Rifle Shell 
Capa (he Spout 


Right, by Placing Your 
Ear to Chi t 1 h'r.d oF a 
Mailing Tube Inserted 
] n the Cr ante ist 
EreiiHer Pipe. It h 
Compair.iti.vely Hur m 

DltlCt CornpT4s.il ion 
[.riihh, an I lie DereLbi.ee 

Cylinders Ciait Lord- 
er Hissing Than Those 
Thai Arp Tight 


I fiFl Felt WhIIih 
S lTififiliiK Atltrfwd 10 
Auto Door Pests vsritli 
Rabbet Cemcut Will 
jseejt Oik (Just a. n. cS 
Cold Draris 


I 
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Ventilating Your Shoes to Avoid 

Perspiring Feet 

Those who arc troubled with 
perspiring feet tv ill get relict by 
ventilating their shoes. This can 
be clone so that it will not be no- 
ticed by purchasing shoes that arc 
decorated with perforated strips 
and punching holes through (lie 
leather directly under the perfo- 
rations, Place a wooden block in- 
sicle the shoe. The holes will still 
loot the same, bat will allow the 
air to get HI and out of the shoe as 
the foot moves.— I. Clyde Coning, 
Philadelphia. 


Rattling Brahe Rods Silenced 
with Door Spring 

Brake rods that rattle can be si- 
lenced by the use of an ordinary 
screcn-donr spring. Fasten one 
end of the spring to the rod and 
the nfher end to the opposite side 
of the fra trie. The tension of the 
Spring will hold the rod firmly 
against the guide damps, without inter- 
fering with operation of the brake.— 
Albert L, Ball, Cleveland, Ohio. 


CompaSs Improvised from Scissors 

When a cuiu- 
p a s s is not 
available, one 
can be c|nickly 
i m provide d 
from a pair of 
scissor*, a small 
cork and a 
rubber band. 

T li e cork is 
placed between 
the scissor 
blades and is 
moved up or 
down to get 
the desired ra- 
ti i u s, after 
which the rtib- 
b e r b a n d is 
slipped nver 
(he blade* aau I under (he cork as shown. 
This holds the blades firmly against the 
cork, and the compass at its selling. 


F-pndn r WiTC, SirttchiiiE acem'ibi h SnnnEI Cr*ek but wot 
Ti*fO Ttccj-. Serves, as a Pacibfidgc 

Footbridge from Fence Wire 

Ordinary rues bed fence wire can be 
Used to make footbridges across small 
creeks. The wire k stretched across the 
creek between two trees or posts driven 
into the banks. The ends arc stapled to 
two lengths of 2 by 4-in. stock to hold the 
w ire taut. Lengths of the same stock are 
also attached to the edges of the fencing 
to give extra rigidity. Boards can be laid 
on the wire for a walk If desired, A rope 
stretched between two supports, nailed to 
the tree* about 4 ft, above the ground, 
will serve as a handrail.— C. C. Atnes, 
May v ill e, N. D, 


Transparent Coin Wrappers 

Coin wrappers can be cut from stand- 
ard sheets of cellophane. As this mate- 
rial is transparent it is not necessary to 
print ihe denomination* on the wrappers, 
and the coins can also be readily counted 
without disturbing the package. 


^A set of two blueprints, SN’-T - at’i d £M- 
S, on "Aero Boat” can be obtained for 50 
cents and a material list will he sent free. 



Mothr:l 
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Super-Burner Gives Intense Heat 


Unusually luff Is temperatures can lie ob- 
tained wit]] this Bunsen burner, which 
uses city gas for fuel, ft consists of a 
7-in. length of hrass tubing, 1 ?4 in, in di- 
ameter, and is fitted with jras and air in- 
lets as shown. A brass disk, having a 
small hole in the center about the «Lac of 
a darning needle, is soldered, inside be 
tween t lie gas and air inlets, while a 
length of flat brass is bent to form a spi- 
ral, which is inserted in the top of the 
In he, A butterfly valve is provided! in 

the air intake, while n Lin lid, filled with 
plaster Of paris, provides a ha sc fur the 
burner. In use, the valve ill the air inlet 
is dosed and a lighted match is held at 
the lop after turning on the gas. The valve 
is then opened until a 111 tie flame is ob- 
tain ed. This burner will quickly melt 
glass, and Will he useful whenever an ex- 
cept id ttally hot (lame is needed, I| will 
be found handy around any workshop. 


How to Drill Holds in Plaster 
without Chipping It 



Holes can be 
drilled in plas- 
ter without 
breaking or 
chipping it by 
the use of a 
w 00 dun block 
and a piece of 
i r on rod lient 


to form a handle and ground to a square 
point at the other end, A hole to receive 
the rod is drilled through the center of 
the block. In use, the block is held firm- 
ly against the plaster, and the rod is in- 
serted and turned hack and forth to make 
a clean-cut hole through the plaster. 


Mending Cracks in Stoves 

Cracks in the iron casing of a stove can 
he mended with a cement made by mixing 
iron filings with silicate of so do to a thick 
paste. Tilts is forced into the crack with 
a putty knife, and the surface over and 
aroutid. it is covered with the same ma- 
terial, The heat hardens the cement, mak- 
ing it almost like iron. Another good iron 
cement can be made by mixing iron fil- 
ings, flowers of sulphur and water to a 
stiff paste, applying it in the same man- 
ner. The mixture burns when heated and 
turns into iron sulphide, which fuser, onto 
tilt iron of the stove. 


Combination Fine and Coarse Pen 

For those do- 
i ng wo rk t bat 
requires a flue 
point and a 
si ub point, this 
lienholder will 
he found use- 
ful. Cut a slot 
in one o i 1 1 1 e 
pen points and 
a similar one in the ferrule on the holder, 
as shown. Then solder the head of a small 
cotter key in a Eicde drilled in the other 
pen point, and lit both in the holder with 
the kej head projecting through the slot. 
To change the relative position of the 
points, slide the key up or dOwtl. — John 
French, Saint John's, -Quebec, Curt. 


Rubbish Kept Out of Roof Gutters 
Prolongs Their Life 

Frompt removal of leaves and other 
rubbish accumulating it! gutters, will pre- 
vent die downspout from being clogged, 
which causes the water to flow over the 
edges of the gutters, This overflow may 
cause much damage if the gutters run into 

tlid cornice so that the water goes down in- 
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*id e of (Ik? Is, I f it fl ows do vv i l 
on the outside, s t .1 l n 5 011 the 
paint will tesulf. Decayed leaves, 
will cause l lie putter to corrode 
ami eventually leak. Cinders and 
cinder dust Mill also set up a cor- 
rosive action. When dirt of this 
k i n ft i rens n vod , 1 1 1 e gn tier s hou I d 
be flushed out with dean water 
to r i d ft of all tracts, of acid 
resulting from such decomposi- 
tion. The life of gutters and 
d o w n spouts can also Esc p r 0 - 
lon ged by o c c a s i o 11 ally pi vi np 
tli cm a coat of pood metal paint. 


Bumpers for Wheeled Toys 
Made of Hose and Cable 


riitldi'eri 01 leu scratch (he fur 
niture when riding their toys in- 
doors. This trouble can lie pre- 
vented by providing a bumper, 
consisting of a ftp i table length of 


cable run through a piece of rub 
her hose of the same length. The 
bumper is fastened by means of 
flat- heart screws inserted in holes drilled 
through the hose and cable. For metal 
toy's, the bumper can be attached with 
improvised damps. The length of the 
bumper, of course, depends on the -.ize 
and shape of the toy. 


Andirons Made from Old Pistons 
and Connecting Rods 

Andirons can be made from discarded 
pistons, connecting rods and lengths of 
angle iron, the latter being bolted to 1 lie 
top 0 f the pistons and either welded or 
bolted to the connecting rod. as shown. 
Made in this maimer, they will afford 
plenty of clearance for draft. — M. F. 
Thurmond. College Station. Tex, 


il v/Uh If Swivel ■C.i iiir 3m 11 t?i tiib 3 mgii :i vitiiii:n t QVCf 
the Type Ordinarily Uud by Blind People 

Cane Fitted with Caster Aids 
the Blind 

The blind man's walking stick can be 
improved by fitting it with Act offset swiv- 
el caster, as lliis eliminates tiLe necessity 
of constant tapping. The Illustrated cane 
was made from an old billiard cue. A 
hole was <1 rilled in the I o ever end to re- 
ceive the shank of the caster, and a fer- 
rule was slipped over the end to prevent 
it from splitting, Tlie user can ictl by the 
sound when the wheel is rolling over 
earth, concrete, brick or asphalt. 


Paper Helps to Get Car Out 
□f Mud Hole 



SwrkiSt&B Andirons Can ESr Made from Discarded 
PisiQoa, CtwmtclJng UfldE and Angle Icon 


Crumpled newspapers fed under (he 
rear wheel of a car sometimes will provide 
sufficient traction to e^cL it: out of a small 
mud hole. T i a layer of several thick- 
nesses Es spread from the wheel to solid 
ground, the car Can usually he rurt OUl 
mirier its own power. This, ts n faster ;ind 
much cleaner method than putting on 
skid eh id ns. and often they are not a! 
hand when needed if an emergency such 
as this is to be met. 





U/HITE water cascading over a sheer 
^titr of lni£e rocks. tumbling licSt-er- 
iWelter on its way — tlaU ou top of vour 
dining-ropm rabid Colorful as many 
other phases >.»{ picture taking are. there 
arc few subjects ill H C offer so much vri- 
Hern,- arid enjoyment to the amateur cam- 
eraman as table-top photography. Any 
small Kami camera can be used, and, if 
tFie “set" has been {iffaflged with care, 
• me cannot tell at LI casual glance w bather 
it was la ben m doors or out. 

While the study pictured En Fig-s. 1 . 2 
And 3 is fairly heavy, demanding more 
than the ordinary number of stone.? and 
twigs, there is much simplicity in tin- light- 
house scene shown 111 Figs. 4 and F. In 
this, r a •; e, | Fa e whole set is mounted mi a 
of cardboard, which shcmltl hu 

Streaked with black ink 
or shoe polish to resem- 
ble Water, The back- 
ground of clouds is 
roughly daubed on the 
itd of a suit box. The 
sailing boat ls cut front 
n mngajttne, while three 
small bits of sponge and 
pi rock or two compose 


prr-r>r- 


4-fiS 


rial 


ial 




the dangerous reef. Kij? -3 shows 
tliL - relation between the set md 
the camera and The position os a 
tamp, As Jiu action Is required 
in any of these pictures, rime ex- £ r 
posture* may he given. With a 
drifter of bulbs, totaling about 
2513 watu and located about 4 ft. 
from llie set. the average camera 
will take a good picture, with a 
r, Id Slop and a full miiitile • ■ f ex- 
posure. By doubling the light. 
the exposure time can he cut in 
half, and if a normal either 

bnlEt or curt ridge, is used, a full- 
limed negative cun he; oh Cain eel in one 
twenty- firib of a '-econd, 

The lighthouse Can be made by roll i Hi; 
a sheet of paper, anrl pas ting the end 
clown to hold the eon teal shape thus 
formed, as in Fig. 7. Fach end of the tube 
is cut off square. The top is fashioned 
from a disk of cardboard, onto which a 
’ .• in, length snipped from the end ot a 


o£M ci l Tin 


c.caurr 
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eignret js fa-Ucncd. The 
(ip of a pencil, slightly 
blunted, pointed black 
tin d 1 ouch ed up with 
white chalk, i held on 
top rvF ihe dguret with a 
thumbtack. A railing can 
he placed a r on ml the 
tower by it; hag needle 
ends, bringing a hit of 
black thread nil around, as shown in the 
detail. Fig, #. 

Perhaps the easiest hind of picture to 
take in miniature 13 an imitation of a 
snow scene, as in Figs, 5 and <5. Any white 
material may he used for the snow, sue!] 
as flue salt, powdered sugar or flour, 
Small hi lb can be in fide hy merely heap- 
ing tip tEli: material and modeling ravines 
and hr 0 Wen slopes with a sharp pencil. A 
brilliant side lighting can be used to give 
the effect of sunrise Or suti&el, and cloud* 
can be printed in from a cloud negative 
or obtained by means of a roughly paint- 
ed background. Mountain ranges can be 
made by using a few sharp-angled pieces 
01 coal or fragments of broken stone, 
sifting the while powder Ott the>e in a 


close imitation of nature. The 
1 c: r i r i ng , h u w n ml L ; " i g . ( < w a 
huilt up from small twigs, grad- 
nally ri i nun .-dliitg the size m' ! lie 
P'j 1 i in order to give (he picture 
the proper perspective. The de- 
posit of snow on the tailing:- was 
faked with narrow -4 rip;, of cot- 
ton hatting, lightly sprink led with 
powdered sugar. The foliage in 
Lbe background was made from 
short twigs set into a slope cov- 
ered with cotton baiting. It it 
is desired to make the .seem- an 
actual snowfall. I he effect tan be 


obtained by daubing the flakes on a sheet 
of glass and interposing this between the 
set and the camera. This would give a 
gentle diffusion to the whole picture. 
While none of the pictures shown in this 
article have been softened, better pictorial 
studies can lie obtained if the whole pic- 
ture i& more or less toned down. This can 
be done by using a regular diffusion disk, 
which you can procure at any camera 
store, or by covering the lens with a piece 
of line- mesh cloth or screen. 

Table-top photography is a practical 
art as well as an entertaining pastime. 
TFie same principles. On a much larger 
scale, arc used hv professional a fid am a- 
teur movie makers in fashioning sets for 
difficult -I o-jjt't or unusual pictures. Great- 
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cr care, of course, must be used in the 
making of miniature scenes, as any im- 
perfect icm immediately brands them as 
artificial and Spoils, the whole effect. The 
same exactness is demanded in the con- 
struct ion of model homes amt buildings 
when these are to be presented as a true 
picture of the finished job. 

The introduction of figures widens 
tlie scope of these table-tOp mounts. You 
can easily work your own picture into 
any set by cutting it from art old snap- 
shot, mounting it on cardboard and reset- 
ting it amid new scenery, as shown in 
Figs, 9, 19, and II, Thus, without setting 
foot outside your own state, you cun fur- 
nish photographic proof that you have 
scaled the mighty Alps, sEiot lions in Af- 
rica and "mushed it"' in Alaska. Some at- 
tention must be given ttie proportions, of 
course, in order tiaat you may not seem 
to tower above the Alps nor shout at a 
lion as big as ait elephant. 


Tissue-Paper Puip Stopa Leaks 
in Radiator 

An emergency repair On .1 honeycomb 
radiator can be made with moistened tis- 
sue paper, Tear the 
paper into small 
pieces and soak it 
in water to form a 
pulp of the con- 
sistency of putty, 

Force a small 
amount of this 
tightly into the 
perforation where 
the water leaks tin- 
til it comes flush 
with the front mid 
back of the radia- 
tor, If the leak is 
about halfway be- 
tween the front and 
hack, the pulp 
sltn u Id be. forced 
about Yt in. past 
the leak from the 
back, and then filled 
up bit by bit until 
flush with the front. 

This method will 
StO p the leak im- 
mediately. 


Extension Handle Increases Leverage 
of the Brace 



Made of pipe and fittings, this liandle 
will be useful w tic 11 drilling large holes in 
hardwood with an ordinary brace and 
auger. It consists of a 12-in. Length of ]/>- 
in. pipe fitted with a tee and two short 
Itt use, the drill is started and 
then the handle 
placed on the hracc 
as shown, to obtain 
more leverage. Of 
course, care should 
bo taken not to 
bend the brace. 


Ink for Writing 
On Celluloid 

When it is de- 
sired to write Ocl 
celluloid articles, 
such as draftsmen’s 
triangles, it can be 
done by dipping the 
pen in acetic acid 
and using il as ink. 
Writing clone with 
lliis acid will, when 
dry, have a dull ap- 
pearance on the 
surface of the cel- 
luloid. Such ink 
may lie colored by 
adding pigment. 


nipples, 

Money for YOUR Ideas 

JP VEKYBODY is an inventor be- 
cause everybody lias at some 
time or other thought oi a time, la- 
bor or money -saving short-cut which 
would help others, if they only knew 
about it, 

Such ideas, trivial though they 
may seem to you, arc interesting 
and helpful to others, and so we am 
offering three special awards each 
month for i fleas that will help the 
autoist, (he home craftsman ptld the 
sit op worker. 

AH ideas used will be paid for at 
our regular rates ami. in addition, 
there will he three prizes of $25 
each for (he best ideas submitted. 

Send your ideas to the Shop Notes 
editor, with a small sketch or pho- 
tograph to make them clear, if nec- 
essary. 
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Weighted Hiteket Serves 11 Anchor and AlLgwrj Rmi 
4 a Drift Slowly While CasOnt; 

Anchor Lets Boat Drift Slowly 
While Citing 

\V r I i-ctl fishing atone from a Ettist winch 
should E>e kept in motion while casting, 
provide a dragging anchor to allow the 
boat to drift slowly, A h ticket filial with 
sand Or tucks will seme the purpose. It 
is ties! to a length of rope, which should 
he knotted at regular intervals so that it 
can ho held at various heights by means 
or a notched board projecting Over the 
edge 01 the boat as shown. When still- 
fi sEiing, a holder for your rod cati be made 
by cutting and bending a length ok" flat 
iron to tFio shape shown In the detail and 
fastening it Eo a seat with a bolt and 
wingnut, leaving both hands free for an- 
other rod- — Addison Rain, Marion, Ohio, 


How to Grow Healthy Trees 

By carefully observing the following 
rules, one should not caper! cnee any diffi- 
culties in growing healthy trees, provid- 
ed, of course, good nursery stock is used. 
The first step is to keep the exposed roots 
covered with a damp sack or cloth until 
the frees arc planted. Remove at least 
one-third of the branches to avoid crowd- 
ing, and Cut off all broken roots. Cut a 
cleft, deep enough to pierce the hark. 


alor|g the side ui the trunk, starting at a 
point just below the surface' of the 
ground as it will be when the tree is plant- 
ed. Dig the hole large enough to avoid 
crowding or bending the roots, after which 
rich black loam is tamped firmly, but nut 
ton tightly, around the roofs, Also spread 
plenty of top soil around the tree so that 
after settling Llic surface will be level,-” 
Jns, M, Creamer, Astoria, N. Y, 


Rust-Proof Nails for Roofing 

Nails often rust off, allowing the roof- 
ing material to become loose long before 
It has worn out. Tins trouble can he pre- 
vented by using rust- pro of nails when 
laying (he roof. Another important fac- 
tor in preserving a roof is to use the cor- 
rect si^c of nails, Five-penny nails arc 
best for two layers of wood shiugtes, 
while three-penny nails arc better for one 
layer. Cut shingle nails are considered 
to be tlie best for wood shingles, while 
large-head roofing nails arc preferable tor 
composition shingles or roll roofing, as the 
large fiends prevent leaks around the nails. 


This Revolving Towel Rack 
Takes Little Spa CO 

Easily attached to the bathroom or 
kitchen wall, this revolving towel rack 
has greater capacity than a rack of the 
usual type. Tf consists of .1 wooden brack- 
et holding a huh to which pegs are at- 
taclied t all details and sizes of the parts 
being given in the accompanying d raw- 
ing. The bracket Is drilled to receive a 
screw which revolves freely in the hole, 
hut is driven into the hub to hold it in 
place. The huh should be of such depth 



Revolving Ttiwcl Rick Suspended itcim H racket Am 
Occupies Little Sps-c-c and Haa Large Capsdtr 


that the pegs will not hit the bracket 
when cu med. 
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Eoiied Water Keeps Roses Fresh 

Cut flowers placed in water 
that has been Wiled will remain 
fresh longer than if plated ifl or- 
dinary water. This ts especially 
true in cities where the water is 
purified with chlorine. At flower 
shows held in Cincinnati and Chi- 
cago, it was discovered that roses 
lasted four days at the former 
city, while they only lasted twen- 
Ey-four hours in The latter, due to 
tile Fdgh chlorine content in the 
water supply. 


Bottles Cleaned with Brass Chain. 



Bottles can he denied With a 
2 or 3-ft, length of small -size LsBn P 
brass furnace chain. Half fill the 
bottle with warm, soapy water, drop the 
chain in ride and shake until all the dirt 
has been loosened,, holding your thumb 
over the mouth or closing' it with a cork. 
Tins Es better than using shot, as the chain 
is more easily handled. 


Sdsaors-and-Twine Puzzle Is a Teaser 

H gre is n 
puzzle to try 
out on your 
friends, Get a 
pair of scis- 
sors and a 2- 
f t. i c tl g t li o f 
twine, and tie 
the twine to 
the scissors 
as show n, 

looping it over one handle and then tying 
the ends to a ruler or other suitable ob- 
ject, Tile idea is to remove the scissors 
without cutting or breaking the twine. 
To do this, take the loop A and run it 
through the scissor handle B. bringing it 
up over the point of the scissors. The 
(wine can then be pulled out of the handle. 



Shade Mad. Tiw Srripi iiS M iulcl^lH-rrJ Zinc Wm-pn To- 
FTEther shd kicked with PL««s of Salk 

Lamp Shades Woven from Strips 
of Nickelplated Zinc 

The illustrated lamp shade was made 
from strips of nickelplated zinc, in- 
wide, woven Oil a frame of zinc strips sol- 
dered together at right angles. The hori- 
zon ial Strips arc evenly spaced and sol- 
dered to the frame, after which the ver- 
tical strips are woven between them and 
also soldered at the ends. Care should he 
taken in the spacing SO that the effect is 
uniform throughout. The shade may be 
lined With colored silk and fiLted with 
wire loops for clamping jt over a light 
buh>, or a socket may he attached if it i& 
to be used on a bridge lamp. 


We Beg Your Pardon 

The grasshopper toy, described on page 
100S of nur June issue, we find, is patent- 
ed by the Huhley Manufacturing Com- 
pany. Lancaster, Pa, Therefore, (he mak- 
ing of this toy would be an infringement. 


Tin Disk Prevents Oil Splashing 
over Outboard Motor 

Splashing of oil through the air vent 
on the gas tank of an out hoard motor 
can F>e prevented by placing a tin disk in- 
side the filler cup 
as shown, The 
disk is soldered to 
two small s| rip* 
of slice t metal, 
and these are in 
turn soldered to 
the bottom of tlie 
filler cup. Tliis 
arrangement dues not interfere in any 
way with Hie filling of the tank or tlie ac- 
tion of (lie air vent. 
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UiLLiniliv Lai'-g Number Band Motor Looped over FoJIalnd Thim- 
ble Doubles Fowut of Miriil Airplane 


Doubling Power of Rubber Motor 
on Model Airplane 

The power at model airplanes can be 
practically doubled by using longer 
strands of rubber.* looping them over an 
aluminum thimble at the tail and iasiCEi- 
ing the free end to a. screweye driven Into 
the underside of the fuse Inge near the 
propeller. It lias been found ilmt such a 
motor, wound tu approximately Z ,CBO turns 
with the use of a winder, will turn a 1 5-in. 
propeller for fully 5 minutes, depending, 
of course, upon the length of (be fuse- 
lage. The thimble is merely a strip of 
,005-111, sheet aluminum, bent around tlie 
curved end of the fuselage and pressed 
into a groove, previously cut in the curved 
end, by means of a ball -end burnishing 
tool, the ends 01 the aluminum Strip being 
securely tied as indicated. In forming the 
groove, an even pressure is necessary to 
prevent the formation of humps and hol- 
lows wide It ruin the job. Be sure that 
the sharp edges of the aluminum are 
smoothed SO that TIO burrs are left to cut 
the rubber. Where the rubber c nines in 
contact with the thimble, apply a copious 
amount of graphite to eliminate friction. 
The effect of this arrangement is Hie same 
as that of an ordinary rubber-band motor 
of twice the usual length. As the tension 
is equal on both sides of the fuselage, ver- 
tical bending Is practically eliminated, 
which Is an advantage over the conven- 
tional type. Side bending can be prevent- 


ed by sawing a j4-hii. slot through 
the center of the fuselage the 
greater part of its length, atul 
gluing in a reinforcing crosspiece 
of b&-En. tial.Ha the entire length 
of the slot. With this type of mo- 
tor, the rudder cannot be attached 
along the center of the fuselage 
and therefore two rudders must 
be provided, as shown. It is also 
essential to have the thimble 
highly polished. 


Color Filter for Your Camera 

Colored cellophane will provide 
a filler for your camera that will 
work as well as the more cxpeil- 
sivc ones. This material can be 
purchased from any chemical- 
supply house, The cellophane 
may be held directly in front of the lens 
in the usual way, or a wooden or metal 
frame may be made for it, in which case 
the frame should fit snugly on the lens. 


Brush Rest Aids in Striping 

Striping can be done easily by anyone 
with the aid of a simple brush rest made 
from circular typewriter erasers, pinned 
together with a stove bolt. An ordinary 
[ico til clip holds the hrnsh in place, while 
a guide can he provided by bending a 
short wire at right angles and attaching 
it to the end of the stove holt by means 
of a small collar fitted with a setscrew'. 



Anront Can []ft Striping Accurately witli tfm 0 vr uf 
TJiei '■‘Rubber-Tirod'' Hibi.H Hme 
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Early American Bowl Table Has Many Uses 



Fin ing; t.uga. Id & MillTij KuyiyL F I .■ I :i I 

.■lit Ircccrucjr.K Table and Can. Be- Done 
bp Any Home Ct a flam an 


enough material lor the leg? and other 
piCcfcs is contained in a board measuring 
22 hy fr hy Ij4 in-r After a 3 by 3-in. block 
lias teen cut from this piece, rip the re- 
mainder into Strips, 3^4 ill. square, Cut 
lliese about 2 lit, 1 auger than the finished 
kgS and rung's and eiiark the centers, so 
that they can fie set up in a ialtie far turn- 
ing, The center block, into which the 
three rungs arc fastened, is turned on a 
small faceplate. 01 course, the size ut 
the bowl will determine the dimensions 
of the legs and other parts, The board 
mentioned provides material for convert- 
ing a 33-in. bowl into a table Iff in. high, 
Exaei dimensions of the parts for this arc 
given in the detail. 7n assembling, use 
glue and MiiaH brad*. The design turned 
anto the legs and rungs need not be a rep- 
lica of that illustrated, but should be of 


colonial type. After each 
piece has been turned to 
shape, give it two appli- 
cations of wax and pol- 
ish it while still between 
tEie lathe centers, but do 
not wax the ends that 
are to be glued, The 
wood is left in its natu- 
ral color, save for what- 
ever slight change the 
wax may prod uce. Holes 
in til e bowl bottom, legs 
and center block for the 
legs and cross rung*. can 
he bored hy any conventional means, at 
the proper angle. The collier insert shows 
this being done on a home-workshop ma- 
chine having a boring attachment. 


Reminiscent of early America, this three- 
legged howl table is useful for holding al- 
most anything from magazines to grow- 
ing plants. Its construction is both easy 
and inexpensive, and it can be made by 
anyone having access to a wood lathe. 
The [up is a wooden mixing bowl, obtain- 
able frottt a tty hardware or house-fur- 
nishing store for $1 or .so. depending on 
size. Usually these bowls arc of maple, 
thoroughly waxed. TEierefore, the legs 
and cross rungs should be of the same ma- 
terial, although birch, gum or poplar c ;l i l 
be used without detracting appreciably 
from tlic appearance. For a 13-in. bowl. 



Spring Balts Hold Screens 
in Window Frame 

Tor holding screens in place, the use 
of Window spring holts is superior to the 
usual method-?, A hole 
to receive tEie bolt is 
drilled in the center of 
each side of the screen 
frame, and corresponding 
holes are then drilled in 
the window casing. This 
method is especially convenient when 
putting up screens above the first floor, as 
tEie job can be dune from the inside, 
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Footrest for Coach-Model Carg 



L.#ft£tb o£ Pipe Forms Coir.fsTcanle Footrest and Pre* 
WIU PHsrsrnBfT* From Soiling Front Seat 


The annoyance of having [lie bach of 
front sea!s in coach- model ears soiled by 
passengers in tlie rear, can lie reduced hy 
providing- a footrail. It is bent to shape 
from a sni table length of pipe with the 
ends flattened and drilled for screws, by 
which it is fastened.— Myron L, Harmon, 
South Bend, Ind. 


Draining Sink Water Quickly 

When water drains slowly from your 
bathtub or sink, try whirling tt. Move 
your band around in the water above the 
drain hole. After the water starts to whirl 
you will find that M drains much faster 
than in the ordinary way. — Joseph Min- 
aruvicEi, Berwyn, II!. 


Dowels Anchored Securely 

A dowel can be anchored securely as 
follows: Drill two holes through the 

lower end at right angles to each other, 
as indicated hy the dotted lines in the 
drawing. The dowel slsould he an easy fit 

in t Ei e h o 1 s, 
and alter it 
has been 1 n- 
serteih a few 
tap s w E t h a 
ham tu er will 
cause the 
walls of the 
drilled por- 
tion, to bulge 


and t Fitts anchor the dowel securely. Clue 
should, of course, he applied before it as 
inserted. --Sherwood J- Qce, Sal l Lake 
City, Utah, 


Die far Forming Model-Ship Deadeyes 

and Capstans 

Deudeyes ant! capstans can easily be 
made by using a die cut from brass nr 
similar material, and stamping the til out 
of hard rubber or old phonograph rec- 
ords, Heat the die and (he rubber in 
boiling water, which softens the latter so 
that it can be cut more easily. The die 
may he conveniently used by making the 
parts in tEie form of a hinge, and applying 
pressure in an arbor-press, or vise, This 
method is useful also for making other 
small articles of Lb is. nature. 


Cardboard Disk on Bicycle Sprocket 
Protects Trousers 

A heavy cardboard disk, slightly larger 
than the sprocket wheel of a bicycle, can 
be used as a guard for trouser cuffs'. A 
slot is- cut in the 
disk a if shown 
in the detail so 
that it can he 
slipped over the 
pedal crank on 
which it should 
fit snugly. This 
is an excellent 
emergency 
measure when 
tEie regular 
trouser guards 
have Eiecn mis- 
laid or forgot- 
ten. 


How to Eradicate Insects 
around the Home 

Insects around the home, such as 
roadies, ants, croton hugs ami bedbugs, 
can be destroyed by using a solution of 
alum, 2 lh„ dissolved in 3 or 4 pt. of wa- 
ter. Heat this, solution to the boiling 
point and apply it to the cracks and crev- 
ices with a brush, where the insects are 
likely to he. Moths can he kept out of 
woolens and fur* by wrapping them in 
heavy paper that i s Free of holes, making 
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sure, uE course, that |hc garments- art fret 

of a n ci L h s before wrapping them. Cedar 
wood, gum camphor, tobacco leaves or 
anything- that is strongly aromatic should 
be put in the pockets previously. Another 
method of keeping moths away is to 
wrap the garments in a piece of linen anti 
put pieces of blotting paper inside the 
wrapping, wliich Las been saturated with 
a solution of alcohol, J.4 pt,, turpentine, 
l /3 pL, and camphor, 2 0 z. This solution 
can be be pc for some time if placed in a 
bottle, shaking well before using. 


Insulating Electricians 1 Pliers 

Electricians’ pliers can he insulated and 
furnished with a comfortable grip by 
wrapping the handles with rubber and 
friction tape, and curd. The rubber tape 
is applied first, stretching it tight, and 
then two layers of friction tape, starting 
the first layer at the jaw end of the han- 
dle and doubting the second back front 
the other cud. Then dip the handles in 
shellac and allorv them to dry until tacky. 
Next fay 3 in. ui medium-size fishline 
along the inside of the band!? toward the 
jaws, making one turn on the metal of 
the handle, and continue the wrapping 
up to 1 in. from the end of the handies. 
Lay a piece of wire, with an eye bent at 
one end, upon the section not yet cov- 
ered with line and wrap around it r ai 
shown in the drawing. When the remain- 
ing space has been covered, loop the cord 
through the eye of the wire and draw up 
the previous turns. Then work the turns 
tight before cutting the line. Three or 
four dips, allowing the sheila? to dry t>e- 
tween dips, complete the job. 



Wrapping of Tup-* h=u 3 FiablLnr Injsjtices ElettrLdiTis’ 
FLiera ajid Por^a Coittfortible QfSp 



Tree-Climbing in Orchards Ended 
by Barbed- Wire Wrapping 


Barbed wire wrapped -around the trunk 
of fruit trees will prevent tree climbing in 
your orchard. The wire should be scrapped 
loosely to allow for the growth and ex- 
pansion of the frees. Limbs that bang 
neur the ground run be raised out of 
reach and held by means uf wires run 
through two short lengths of rubber hose, 
one of which straddles the trunk and the 
other the hanging branch. — Andrew Vena, 
New York City. 


Paraffin Prevents Fingerprints 
on Piano Keys 

Spread over piano keys, a thill coat 111 £ 
of paraffin will keep them from becoming 
quickly soiled with fingerprints. After 
the keys have been cleaned and allowed 
to dry, melt the paraffin and apply it to 
Lite keys with a small cnmeTs-lialf brush. 
Care should be taken not to get the par- 
affin bet ween the keys., as it may cause 
them to stick when playing, — Lieut, D, 
B. Owens, Jr„ Dayton, Ohio. 
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Wlfl( STirtl-hleta.1 F^-nd anninij BarrOw Wheel Aids 
ill WhMliltlt. 1,11'rr Soft Orliiliid 

Sheet-Metal Tire on Barrdw 
for Soft Ground 

Provided with this wide sheet-metal 
hand around the wheel, a wheelbarrow 
can easily he p usher! Over soft ground. 
The band is held together at the ends hy 
means of two stove bolts, while tabs, 
formed by cutting slits in the band at reg- 
ular intervals, keep it from slipping side- 
ways. 

Flashlight Photos Can Be Made 
with Magnesium Ribhon 

Magnesium ribbon, tightly rolled and 
kept in a small cylindrical container in 
your camera case, will he found useful 
for taking flashlight photos when regular 
equipment is not at hand. The rEhbon, 
when ignited, will provide sufficient light, 
but the exposure should be longer than 
usual and motion must be avoided. 


Chains for Model Ships Crocheted 
with Heavy Thread 

Where it will not he subjected to strain., 
a good imitation chain for mode! ships 
can be made by crochet 3 ng heavy thread 
in a "chain" with loops of tike required 
size. When completed., it is rubbed with 
beeswax and quickly passed over a flame 
to melt the wax into the fibers, after 


which alum mum paint is brushed on rap- 
idly, When the paint is dry, dry-brush 
with black japan, letting some of the alu- 
minum show through. The effect is a 
very' credible iron chain. 


Names and Designs Applied to Tools 
by Electroplating 

Any name or design can be put on tools 
or other metal surfaces by means of a 
simple electroplating process. Get a piece 
of mimeograph-stencil paper and cut the 
desired design on it. Then soak two pieces 
of heavy blotting paper, of the same size 
as the stencil paper, in a strong solution 
Of copper sulp EiUte and water. Place the 
F>1 otters on the stencil paper, which is 
placed on the tool. A sheet of copper is 
put over the blotters and a wooden block 
on the copper. Place ihe bare end of tlie 
positive wire from a 6- volt storage bat- 
tery' between the copper plate and the 
wooden block to make electrical contact 
with the former. The block insulates the 
wire from the C -clamp, which is used to 
hold the assembly tightly on the took Be 
sure tli at neither the positive wire nor the 
C-clamp touch the tool, as this would re- 
sult in a short circuit. Next fasten the 
negative wire from the battery to the tool 
with a small clamp or clip. After S or 30 
minutes, the design will show on the tool 



Lettering mid ftetigitft Can Be Put an Tools or Other 
MetsL SwJacea willi Copper Sulphate 


in bright copper color, which cannot eas- 
ily be removed. 
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Pocketknife Carving in ^ 
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With very I i tilt - practice 
anyone can produce beau- 
tiful tar viiigs. in balsa wood, 
leaving 3 bold, rough finish, 
or sand ins' down the harsh 
edges to a greater degree of 
fineness,, as desired. Tlte 
teat Lire that es pet tally 
makes this kind o£ tailing 
easy is that line wood is ex- 
tremely soft and Can be tut 
with a razor or sharp pock- 
el : knife, T( iis a tEvisabfe. how- 
ever. to get a Z3-ccnr fret- 
saw for removing large 
waste portions before the finishing cuts 
are made. As a preparation to actual 

csir vi iejj in wood, it is a ggr>d mJc?i, for I in,: 

beginner to experiment with cutting in 
snap in order to get the necessary sense 
of direction. The cut soap is not wasted 
but can be handily used. Profile pictures 
of anything that strikes your fancy can be 
obtained! from magazines and newspa- 
pers, or if you have talent in sketching, it 
is a simple matter to produce original and 
distinctive designs. The three suggestions 
given here form excellent projects. A 
template is first prepared by ruling off a 
sheet of paper in 3 or 2-tn, squares, after 


in and traced onto the work, 

The polar hear, mounted on 
a huge cake of ice, is c-Hpc^^?- 
chilly interesting. Tigs. 
and 3 show jhe two sidcH^_\, 
From the shadows itt cheV^/K 
photos, the depth of the 
c Lit h ran be determined with 
reason able accuracy. The 
block of wood from winch 
ibis specimen was cut was 
approximately 3 in. thick, 

2 ft in. high and 13 in. vide, 
but it can be carved front a 
block jmst one-half of this 
size, using l -in. squares in 
Lhe te tup kite. You will note that the por- 
tinn representing 1 the iee cake, i- left 
rmigri, cnpuclrnlv at i !>.« h<i| kicsi, I lie a rnj- 
i nn,l '.'lw marks being plainly v i s i Ssl cj, ff 
desired, this pan may he cut oft in hap 
hazard manner to give it a more realistic 
appearance. If the object ls quite high, 
it 1.5 arh i sable to screw oit am additional 
hase of hardwood, to give greater rigidity 
a ltd to prevent it from being accidentally 
upset, which would probably mean break- 
age. Two other examples of good proj- 
ects for beginners are the toadstool lit 
Fig. 1 and the tulip in Fig. d. Both side 
and front views of the former are given. 
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;iny 10- cent tore if not on ha I id. — W. I*. 

M rf"Vi na nghy , West Orjupc, N, J, 


while the appearance of the oilier side 
is the reverse, and that of the bach tjuitc 
obvious. In case of the tulip, three sides 
have been given so (bat you will have no 
difficulty in executing it. One point to 
remember when laying out the design on 
a piece of wood as Lo have Lhe grain run 


Cable Locks Series of Doors 


Where Lockers arc arranged in rows a *■ 
stood wav of locking the doors is to pas.s 
i | (Miff til of - shle through the staples mi 
the door or 1 Ocher stiles. This method 
places toe? ho y to all the tochers in the 
hands, of one individual and make* it Ittt- 
|!"- il c for Liiyone to- phfer the lockers, 
Another advantage is that it eliminates 
the often recurring trou- 
ble of lost keys, where 
so many different keys 
and locks must he 1i an- 
ti led, Asa til ea t>* o f 1 opt- 
ing the end cl the cable 
without altering its size 

so that it w i 1 1 p a s s 
t h rou gli the staples, a 
simple clamp can he 
made from spring steel. 
The piece ts doubled and 
an eye is formed at the 
d on h i vd end iu fit the 
cable, so that, when 
pinched together and held in ibis position 
with a padlock, the clamp cannot be re- 
moved. Two holes drilled through both 
ends of the clamp allow attachment of 
the lock. 


Album Files Photo Negatives 


Hires Vicvra 
Simple Tulip Bt- 
a i K rt Cut f r fl m 
Balsa W <, ii 
Wt,U h Cnn B 
D u p I L C il E t<1 b y 

Aiy an c Exemri- 

lite j E.Hrl*. fir* 
anU BaUcrtiiL 


so that there will E)e no narrow projec- 
tions across the grain. J bc.se necessarily 
would he weak and likely to break off 
easily. However, if such a mishap occurs, 
Hie brokers piece can usually Ire glued on 
so that the break is almost invisible. 


Door Snubbers Made from Picture 
Hook and Tacit 


W hen putting 1 
your snapshots nr 
photos In an album, 
it is a good idea to 
place the negative 
in first and put the 
print over it as 
shown. The print 
protects the nega- 




H£AO PILTlL'H e 

TliJtft MOQr, 



Snubbers for 
cabinet doors can 
be m a d e from an 
ordinary p i e t u r c 
hook bent to the 
shape shown, and a 
rubber-beaded tack, 
which is used as a 
catch for the snub- 
ber, The material 
can be bought at 


live from injury and you can readily find 
any negative by looking at the prints. 

Rubber Hose Stops Rattle 
of Auto Hood 

Most of the rattling around the front 
oi my car came from the bond at the four 
points where i I was clamped. Ely slipping 
a piece nt hose between eIic hood and 
each fastener, the rattle was completely 
eliminated,— J. T. Temple, Cactus, Aria. 
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Arc Searchlight Throws a Four -Mile Beam 



Throwing a white beam 
of light for lour miles, 
tills searchlight consists ^ 
of an old gas-type auto 
headlight fitted with car- 
Eiuns connected i ri series 
to a suitable resistor, ami 
operates on 110-volt cur- 
rent. The tens should he 
removed to provide suf- 
ficient ventilation. A hole 
is cut in b o 1 1] top and 
bottom to ink* tlie car- 
bons. The carbon hold- 
ers are made from 4-in. 
lengths of l-jj-in, -flat Iron, 

1 til. wide and bent to 
conform to the curvature 
of the lamp. A l|4'iit, 
length of brass tithing., 
of Y in. Inside diameter, is soldered or 
h razed over a y^-En. hole drilled in the 
center of each holder, after which the lat- 
ter is attached to the Lamp. This is done 
hy drilling two holes for screws through 
both the holder and the lamp, and through 
two fill cr insulating strips of the same 
wifttfi and length as the holder. Filler 
bushings. arc slipped through the tmteg in 
the lamp and through the strips, where- 
upon the holder Is set in place and the en- 
tire assembly securely fastened with holts 
passing through the filler bushings. They 
must not touch the lamp. As the focus- 
ing of the light depends on the distance 
between the carbons ami the reflector, the 
holes in the lamp should he elongated to 
form slots, so that the holders can he 
moved hack and forth. Also, a hole is 
drilled and lapped in the brass tube of 
eacli holder, (o receive a thumbscrew, 
which holds tile carbon in position. The 
resistance needed in the circuit can be ob- 
tained by winding 60 ft. of No. '20 soft- 

itOtt wire On a piece of po rcelain n r mica 
and attaching this t o- ffie lamp, takiTT|> 
care that the wit^-does not come in con- 
tact with the Jfdtcr and that the Individ- 
ual turns dkfnot touch each other. One 
carbon y:' wired to the resistor while the 
other side of the resistor connects to one 
terminal of a plug. The second carbon 


can also be cut in the circuit to prevent 
burning at the plug prongs. When the 
current is turned on. do not touch both 
carbons at tlie same time or you will get 
a shock. Also avoid touching one carbon 
and a water pipe or other grounded eon- 
due tor at the same time. To operate the 
light, set the carbons so that they touch 
each other at the center of the lamp and 
tighten the lower setscrew. Plug in, turn 
Oil the switch and start the arc by raising 
the upper carbon slowly until tlie flame 
becomes white, which takes place when 
<be carbons arc separated \i to lA in, 
Then tighten the top setscrew and focus 
the light. When correctly adjusted, it will 
throw a four-mile beam,- — Sanford Mar- 
io r. Rerkel ey, Calif, 


Shcct-Mctgl Wrench Removes 
Camera Lens 

The flange holding a camera lens often 
corrodes, making it rather difficult to re- 
move the lens without scratching or 

breaking It, A 
w r e n C h m a d e 
of sheet metal, 
and cut to the 
shape shown, 
is useful tor 
this purpose. 
The wrench is sufficiently flexible to be 
expanded and slipped over the lens. 


connects directly to the other side of the 
plug. If desired, a heavy-duty switch 
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This Poi mbit SVayBidc Sl-sre Eci Srriset Vender* Can fle Left on 
the Lot or Taken Herne at Nil! hi 


Vender's Store Resembles Large 
Wardrobe Trunk 

Wayside venders will find tins portable 
p.frnry useful, a> it cart be locked up and 
teft an the lot or taken home .it night. 
The supports .ire set in holes (ins' ill the 
ground to prevent the store from falling 
Over. The illustration shows how the 
wares are displayed in three hinged, sec- 
tions that can be folded and locked. 


Smoke Candle Keep® Away Insects 

When insects hot her you .1 round the 
camp, try a smote candle, made by soak- 
ing e-qual parts, of pulverized dry leaves 
and fresh pine sawdust in a strong solu- 
tion of saltpeter until it is thoroughly 
saturated, after which it is taken out and 
dried. Then tamp it into a j4-in. paper 
tube, A caudle of thrs kind will bum 
slowly and produce a smudge that is sure 
to keep all insects awayv — H r Basshard, 
Winterthur, 5w itzcrland. 

Potato Sheer from Old Plane 

Potatoes can he sliced with an old wood 
plane, by holding it Upside down and 

pushing the 
potato over 
t he blade ns 
shown in the 
p ho to. The 
thickness of 
tii£ .slices can 
be regulated 
hy adjusting 
tlic h L a d e. 
This is an ex- 
cellent meth- 


od of preparing potato chips, as 
the slices can be cut unusually 
thin. The plane is also handy for 
slicing soap, 

Peppermint Oil Used to Test 
Drain Pipes 

Leaks in drain pipes can be lo- 
CELied by using peppermint oil. 
To do this run enough water in- 
to the pipe to fill tiie traps, then 
add 3 or. of peppermint oil to 6 
gat. oi hot water and pour this 
into the pipe at the uppermost 
point of tEie system, as a sink oti the sec- 
ond lloor. When doing this keep the door 
closed tightly and have someone, who 
has not inhaled the peppermint fumes, 
follow (he course of the pipe through the 
building. If there is n leak, an odor of 
peppermint will be detected around it. 


Camp Bedding Stowed Behind 
Rear Car Seat 

Storage space for camp bed ding can he 
obtained by removing the upholstering 
from the back of lIic rear ^eat, which usu- 
ally only necessitates tine removal of a 
few screws. 

The bedding is 
folded into a 
compact, L-:l 1 
bundle held to- 
gether witEi a 
canvas cover. 

Tf the rear seal 
cushion, too, is 
removed, still 
m ore sp a ce w i il 
he available; — 

G. E. Rodgers, 

Decatur, III, 


Initials Burned Dn Golf Clubs 

Your initials can easily be burned on 
dm handles of golf clubs, tennis rackets, 
etc., by means of a copper wire and an 
electric soldering iron. Twist one end of 
(be wire to form the letter and wrap the 
other end around (be lip of the soldering 
iron. Then heat the iron and press the 
wire initial against the handle, and the 
letter will be neatly burned into it 
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THERE'S as much real fun in building 
■*■ fast model racing yachts as there is 
sport in sLtiliiij*- them. 

First make two full-size patterns for 
llie bottom block, according to the draw- 
ings. in Figs. 1 and 2, and paste them on 
adjacent sides 01 a 2 by 6- in, block of 
clear-grained white pine, 2S in, long. Cut 
cult the %vork on a bandsaw if you have 
one. or with a keyhole saw. Draw a cen- 
ter line along the bottom front tElC daarp 
point at the stem to the center o£ the 
stern. Take a plane. @3 ill Fig 1.1, and 
working with the grain, cut away the 
wood on either side of the center line to 
the dotted line in Fig. I, so that a cross 
section of the bottom will be slightly V- 
shaped. A 3fa-Itt. hole for the rudder post 
should he drilled at this time, exactly 3 in. 


from the stern. The stem, 
transom and the three 
molds which determine the shape of the 
boat are made from y&-\ n. stock to the 
dimensions given in the details below Fig. 
2 and in Fig. 6. The stem may be fitted to 
the bottom board now, making certain 
that the bottom edges are flush, and then 
fastening it in place with four ^ 'ill. brads. 
The three molds and the (ransom should 
he lightly pinned at their proper plages, 
but the [jails should not he driven home. 
Tt will he necessary to bevel the bottoms 
of the pieces slightly so that they will 
stand upright. 

Now for the J4-in. white-pine planks 
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ill* hides Arid Crosswise at the transom 
and At each mold, as shown in 3<ig r 12, A 
small hole is cut hi the deck to allow the 
rudder tube to come through flush, 

The rudder is fashioned from a sheet of 
hi/- E o, brass and a 34-in. brass rod, as 
shown in Fig. 14. The rod should be 
about 3 in. Jong so that it uill just project 
l A in. above Lite deck when slipped up 
through the rudder tube. Tin; tiller is 
shaped from Vin - i n , steel wire as shown in 

“| Fig. 9, and soldered to the rod at 

the top of the tube. The traveler 
bar for the main sheet is made at 
this time and fastened at 1 he stern 
!0 complete the rudder assembly, 
as- in Figs. 10 and II. The tiller 
is held at it? forward end bv a 


for the sides, eacii bents' shaped ns 
shown in Fig. R. A l Let cutting 
attach tEie planking roughly with 
;i lew brads and sOtne String. At 

tEic stem, yon will find it necessary 

to make a long bevel so that the 
pieces will cume together, as can 
be seen in Fig- 3. At the stern, 
there will be a slight bevel to 
take the gradual curve of the 
plank, and all aEortg the bot- 
tom block there will be a slight 
bevel to take care of the out- 
ward sweep of (lie sides. Once 
the beveling is finished, the 
planking can he put on per- 
raan e ntlv . Com m r □ c c by 
fastening each plank to the 
stem with three flat* 

bead brass screws, gradual- 
ly working toward the stern 
and fastening the planking 
with jjfi-in, brads at kj-in. 
intervals. Three or four 
n ails are also driven; E n to 
each mold. Then plane Aw Ay 
the bottom e 


ES1LS. SaHOCLQl h Sl*J(i>lEP 

' UfrLPJ - 


dge of each 
plAnk so that it comes flush with the bot- 
tom block, as shown ill Fig, 3, ' hen give 
the whole interior a coat Of two of thill 
paint, particularly at the joints so that 
£]]« hull will he watertight. While the 
paint is still wet, a 2-in., length of Ifj-in, 
(inside diameter) brass tubing is fitted in 
place to hold the rudder, and forced down 
through the Eiole at tlie stern, as .shown 
ill Fug, 15. until the bottom edge c times 


Putting on the plywood deck i:s 

done by pressing a ? r > by 28pj-in. slab of 
wood over the hall, penciling around it to 
get the right shape, sawing it out and 
then fastening it witEl brads all ulung 


W>imi Hjrrinp i Model Yacht Thrrt r j Advantjft In 
HaviniC s Suita? CtannditaiJ-di' 
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Low thy control to slide beneath the lmatU 
along die two long slots. For the tee! 
weight yoej will need n I711 (a t 111. of lead. 

To get l lie required shape, fi.rsi make a 
wooden form, then fashion a mold from 
plasler-of-pans and pour the lead into it, 
casting ant-half uf the weight at each op- 
eration. To do this get a piece of soil 
while pine, 5 5 4 by 1 |S by I in. in size, 
anti on adjacent sides, of this paste Full- 
siie patterns of the ones shown in FI". 7. 

Thru fashion the piece on a bandsaw, 
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making the two cues indicated by the pat- 
terns.. After cutting, shape the pieces 
from top Id bi>lt 1 mi ill a 'inmoth curve, 
sand them and I it down (he center, aft- 
er which a mold is made of each side, 
About 13 yi. of lead arc required for 
pouring- each half of the keel- The two 
halves, when finished, are bolted to the 
fin portion of the keel, dimensions of 
which are also given in Fig. 7. The tabs 
On the fin arc turned over, and the com- 
plete assembly is. fastened to the under- 
side of tbe boat, the after edge at the fin 
exactly 7 in. from the stern, 

Masting and rigging cofuc next. The 
mast Lind spars are cut from dowel rad. 


and shaped to the dimensions given in 
Fig. 11. There is a forestay and two back- 
stays, 1 lie Inner being filled with small 
toggles h lk that the lines may be pulled 
light or loosened. All rigging lines as 
well as the jib and main sheets are (pike 
satisfactory if made from braided silk 
cord. Notice that the - sheet line is run 
from a ring, which slips over the end of 
tFie Idler, then through a ring on the trav- 
eler, through a block and to a cleat on the 
underside of the boom. 

The sails should be cut from broadcloth 
or bleached muslin of a good grade to 
the shapes shown in Fig. lb, with the sel- 
vage along the back edge of each sail. 
While tins makes hemming on a sewing 
machine rather difficult, it is quite neces- 
sary to prevent the sails from being 
stretched out of shape by (he Wind. The 
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You Cbl-i Juit Bet T-hat die Sen Yams of Tlni Ba*l- 
mak-rr Atc ThnUinK 


sails may be tut L, r;u', " anti finished vv i ill 
ft light COfttillg of shellac around the 
L‘tl f-Tf-s r or ill e edges may lie hemmed by 
Iljl ntl after first marking the outline anti 
cutting 1 <1 n to the lieili line at several 
places siting the leech I' the curved edge! 
so slim the cloth will not wrinkle. In fit- 
ting the sails, care must he takers thftt 
they Jit well and hang properly. Alter 
making them, they should he sewed in 
place, Use white button thread, running 
it n round the spars and through the sails. 
3'Jo not do thb in. a haphazard manner, 
hut measure each stitch before you start, 
and then insert the needle tli rough the 
markings anrl as close to ilie edge of the 
cloth as can he safely done without tear* 
mg the cloth, spacing the stitches '4 in. 
apart on the mainsail and -}$ in. on the 
jib. The ?ails may he sewed wldle the tig- 
giug is in place, but ft better job is done 
by removing the mast and spars for the 
sewing, 

Paine the hull Up to the deck I ne irl 
any color, using tbit paint or stair), AftcV 
the color ll i- ■■ dried, the whole- fruit,. iftr 
clutlfng l he deck llld -.par^, should he 
given Uvo coats oi clrir spat varnish \M 
pftTntinK should he dotie before ihc sails 
an- fitted. 

Sailing (lie model i-. f]uiEr ■.im;>lr.. I'llC 
mast con tod enables yofi to keep the boat 
on a straight course. If the wind blows 


hard, the control should be shifted for- 
ward, if lightly, the control moved alt. 
The force of the wind on the sails will 
automatically pull the rudder over to l he 
proper angle, When sailing close-hauled,, 
however, the ring nifty often be removed 
from the rudder to obtain better results. 

A second racing yacht, built in the 
same general way, hut measuring 3b in. 
in length, is shown in Fig. IS, wldle the 
details are shown in Figs. 19 to 26 inclu- 
sive. In this case, the liull, Fig, 24, is 
hollowed out by boring holes and chisel- 
ing, and three thwarts, slightly crowned, 
are fastened across the liull. The deck is 
then cut out and fitted accurately. The 
lead keel Is poured over the end of the 
keel fin, making both integral as in Fig. 
26, and the fin is bolter! to the hull as 
•shown in Fig. 22. In casting the lead 
weight, a plaster-of-park mold is poured 
in a small wooden box, the two halves of 
which should fit together snugly- by using 
dowels. A recess is allowed for ''.in? keel, 
which is drilled so that the If a! will an- 
chor in it. securely. Also, the rudder is 
hinged directly to the keel fin. 1 e tiller 
in this case !■» provided wi |i i , <j small 
brass tension spring- , tin died to the 
edges of the deck -drown in Fig. 2?. 
■a bile tine tiller is cm! died by a line tied 
to the cuit. slipped Ln rough a screw eye 
on the boom mid then fastened to -ft cleat 
on the deck hcjh'nd the tiller. In, lead of 
making the l:-;>.-i adjustable, ii i- set into 

a hole drilled bi the ceil is- 1 1 It forward 

tli wart, whild' i brass fim .■■ is screwed 
unto ihc deck directly over the hole to 
give add b mufti support. Brass rings are 

Li • r J ■ I tO 1 1 rdd the ^ml to the mast Instead 
■f thread. mil a y< ike keeps the boom in 
place OH ihc ■ l .- 1 it : ;ni of s grew eyes, 

a leather washer, slipped over the mast 
li ddi lg t le hi yoke in place. A 9-irt, 
spruce hi tee • h - ■ ■ In Fig. 20, straddles 
the sna-i, in. from the tip, while the 
stays run fn m the tip over the ends of 
l' , I : ■ :.i i ■ : , notches being filed for the pur- 
pose, The lower ends of the stays are an 
eh O red 1“ the edges of the deck by means 
nf wire defldeyjps, wbicli are in turn hold 
by .mail sheet-brass clea deye phite-, Ii 
you have gone Over the Coustru Client o* 
lire h r •- 1 V :l T hr ;n - - matter 

to build the second hv merely following 
the drawings. 
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Carpenters' Apron Keeps Bait 
and Tackle Handy 

When fishing in streams where 
it is sometimes necessary to walk 
some distance from your car or 
camp, a carpenters' apron is con- 
venient for carrying fishing ^ lijj - 
pries, such as a bait can, an extra 
reel* a pair of pliers, etc. A? it is 
worn at the front, it is easier to 
get at than coat pockets, and the 
contents will not drop out— L. S. 
Landmichl, Riverton. Wyo. 


Rubber* Covered Clothespins 
Protect SiSlt Garments 


Hollow Kmlfi PrOwiJt SiorJigr: S|:itr: tor CLgirers and 

M niches, or Ma/ Serve as As!, Receivers 


Runs in silk garments, caused 
by Lhe rough edge* on wooden 
clothespins,, cmi he prevented by 
covering the prongs of the pins 
with thin rubber, Get a piece of 
J$-in, rubber tubing and cut it 
into lengths to cover the prOilgs and 
slightly project over the ends so (pat the 
rough wood will not come hi Contact with 
any garment when it is hung on the line 
The tubing, being waterproof, can easily 
he cleaned. 


Shelves between Studs far Storage 
of Beverage Bottles 

Bottles used 
for li o m e- 
mude bever- 
ages can be 
stored out of 
the w a y i n 
the garage or 
basement by 
providing a 
number of 
shelves b c- 
tween wall studs to hold them. Rubber 
si rips, cut from an old inner tube, are 
lacked across the Studs, lu this way the 
bottles are kept in a safe place and are 
always accessible wfien needed. 


CIV lien running rods through the head- 
ings of curtains nr drapes, a thimble 
placed over (he end of the rod will pre- 
vent it from catching in the fabric and 
allow the rod to slip through much more 
etl si ly. 


Csgaretb: Stored in Hollow Boob End 

Constructed as shown in the illustra- 
tion, a hollow book end will provide a 
convenient place for Storing cignrets, It 
can he made um of almost any bind of 
wood, the various pieces being cut to the 
shapes shown, and glued or nailed lo get li- 
ed., If desired, a small hole can be drilled 
in the top. which is hinged to the ha.se, 
and an a*h tray placed inside. 


Suction Cup Holds Color Container 

When Lettering Windows 

In putting temporary lettering on their 
windows, merchants will find tlie il lus- 
tra ted method of holding the color con- 
tainer useful, as it leaves both hands free. 
A KLictiim cup, such as is used to hold ash 
trays' on auto 
vv i n d -H Ei i e I d s 
and similar 
purposes, will 
d O the job, 
t 3 unch a small 
hole in the 
container and 
attach the cup 
to it by means 
oi the boll 
with which it 
Is fitted. 
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Keeping the Clothesline Tight 

Made from a length of heavy strap iron, 
this tightener will keep your clothesline 
taut. One cud of the iron is bent to fit 
loosely around ihe post, while the other 
is twisted to form a handle, as shown. 
The clothesline is run over a small pulley 
at the top oF tiie post and fastened in a 
hole drilled in the holder at the point in- 
dicated. In use, the line Es loosened or 
tightened by pulling down on (lie handle 
and slipping the looped end up or down 
mi the post. 


Holder for Rowboat- Anchor Rope 

An anchor on a rowboat can easily Ejc 
handled bv the person rowing, without 
getting off the seat, by using this anchor- 
rope lock, which grips the rope and holds 
it in any desired position, yet allows Et to 

he loosened 
at will. It 
consists of a 
clothe '1 in e 
pulley and a 
length of flat 
iron, hent and 
attached to 
the how of 
the hoat. A 
tapered slot is 
e nt in one end 
of th e piece 
of iron to receive the rope, after which 
this end hent over nt (he angle shown. 
The edges oF the slot are turned over to- 


ward the pulley so that the rope will not 
he frayed. In me, the anchor rope is 
threaded Over tiie pulley and through the 
slot, and a knot is tied at the end to avoid 
losing both rope and anchor. By merely 
giving the rope an upward jerk it is se- 
curely wedged in tlie slot. To loosen it, 
the rope is pulled down again. — George 

Madsen, Chicago, 


Blackboard hflade at Small Cost 

By applying a coat of the following 
mixture, a good blackboard can he made 
oF plywood, wallboard. or even cardboard. 
To cover about ■!& sq. ft, of surface, mix 
X tablespoon fuls of finely pulverized air- 
slaked cement or pumice in ‘4 pt. of 
quick-drying hlaek or dark-green enam- 
el, This mixture must be stirred often 
while it is used and should be applied 
with a brush* If the surface is too rough 
after the coating has dried, it can be 
rubbed down with hue sandpaper,— E, J, 
Worley, Vancouver, B, C, 


Drawer Pull Conceals Lock 

An ordinary drawer puli cart be made 
lo serve as a cover for a lock by filing 
a small notch 
from the low- 
er edge to one 
of the screw 
holes. The poll 
is placed Over 
the lock and 
one end is 
screwed tti the 
drawer loosely, 
so (hat the pull 
can be ra i sed. 

This arrangement is especially useful on 
small drawers where (here is not enough 
room for bulb a pull and a lock. 


How to Clean Camera Lens 

A camera lens should be cleaned fre- 
quently, in order to keep the pictures free 
from a foggy appearance. A piece of ab- 
sorbent cloth, such as is used for remov- 
ing cold creams, will serve this purpose. 
The lens is wiped with a circular motion, 
from the center toward the edge, applying 
very little pressure. 
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Etching HammerecUCopper Trays 



FETCHING i* perl Nips 1 Hie pi mplest prcsc- 
ess of producing beautiful patterns 
iu sliest metal a tail if carefully done, good 
results are assured. The trays illustrated 
here cm ho out do from copper nr brass. 
Fur large trays , Xu, IS gauge me till i- 
tasecE, while smaller ones can be made 
from Ikl gauge stock. 

One type of tray has a tic pressed renter 
and is known Lo the metal craftsman as 
a riilttpie type of "‘formed" tray. The other 
is turned up at the edges and is known as 
"tipped." Lhe r-dge being turned up from 
in. to i’S rn, depending upon its -ize. 


a circle and cut away the surplus with a 
pair of snips. Then clamp the piece in a 
vise and file the edge smooth, using wood- 
en blocks between the jaws to avoid mar- 


ring the work, A forming 
strike, shown iti Fig, 2 , made 
of hardwood such a-i maple or 
1 1 eech, is used to turn up the edge of the 
tray, the curvature of the stake approxi- 
mating that of the tray, and the forming 
is done with a wood or rawhide mallet of 


First select a piece of metal 0 
little larger than the diameter 
of the- tray ami flatten it Over 
a heavy bench top. iron block Or anvil. 
To do this, strike a succession of sharp 
blows on the metal with a wood mallet. 
When the piece is smooth, lightly scribe 
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wii*i A^fihakum Varnidb, Wiidcli Should Be Diy before Etching 


moderat e weight. The 
blows should not lie 
loo heavy or the ttlCIAl 
will buckle badly. Tile 
edge must be turned 
up gradually by co fi- 
ll ll uous hammering while turn- 
ing the tray around the Stake. 
Any buckling clii he ll attune red 
Old over a smooth surface. 

The formed type of tray, with 
a depressed center, is shown in 
Figs, 3 Tod. I lie depression should 
be from J4 to J-j in, deep, depend- 
ing upon flic; diameter of the tray, 
A forming block is made from 2 - 
in, hardwood, as illustrated in 
Fig. 3. It may he gouged Out by 
hand i( a lathe is not available. 
The metal tlisk is centered upon 
the block and the depress inn 
formed with a bat I -pci n hammer, 

as shown in Fig. 4. Light, (juiek 
blows art made, and. ns the met- 
al buckles, it should lie smoothed 
out in the way already men- 
tioned. The bn a l step is to smooth 


the curve over the edge of a metal block 
nr anvil, as in Fig. 5. 

The hammering of copper hardens it, 
so that it must occasionally be annealed 
to restore its softness. This is done by 
beating to a cherry-red and plunging hi 
cold water. You arc now ready to make 
a .stencil, which is used to transfer the de- 
sign So the tray, A number of examples 
arc given itl Fig. 1. First draw the design 
on a paper disk that fits the fray. It may 
be traced on Hie tray four, six, or eight 
times, as desired, and accordingly should 
cover W, (ifl or do 3 . One-halt the design 
b drawn on one si tie of the center line, 
after which the paper 
is folded and the design 
cut entirety thro ugh 
both parts with a sharp 
knife. Tracing the de- 
sign on the tray is then 
an easy matter. To re- 
peat the pattern around 
ihe tray merely shift 
the stencil. 

The portions of the 
metal not to he etched 
must now be covered 
with asphalt urn varnish 
applied with a small 
■cam el 's -h air brush, as 


■opyrraf 


m 
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shown in Fig. 6., making sure that the 
edge and bottom of the tray arc com- 
pletely covered. Do not al tempt Lo do 
this with a single application. It will be 
necessary to tone It up the work wherever 
t he metal shows through, for if the. com- 
ing is too thin, the etching acid may eat 
through. Brush oh the varnish evenly 
and carefully at the edges of the design 
to assure sharp outlines. Then lay the 
tray aside to dry. 

The etching solution consists of one 
part of nitric acid and two parts of water, 
and must he Kept in a glass or earthen- 
ware container. Be careful not In get the 
acid cm the flesh or clothing as it may 
cau.se serious burns and will destroy fab- 
ric, It is a good idea to wear rubber 
gloves. Also, when mining, pour the acid 
sEowlv into Che water; not the water into 
the acid. Before the etching solution ia 
applied to the tray, the Latter must be 
thoroughly cleaned so that there is no 
trace of oil from the hands on the bare 
portions. Such cleaning is done by im- 
mersing the tray in a solution tailed A 
“pickle/* which consists Of 1 part of sul- 
phuric acid and 15 parts of water, the 
same precautions being taken in prepar- 
ing this mixture a* with the etching solu- 
tion. Allow the tray' to remain in this 
solution for a few tninutes anti then rinse 
with clean water. Now place the tray in 
a glass dish and slowly pupr nn the etch- 
ing solution, which will eat into the (in- 
var n ish ed pari s. 5m all b ub bl cs a aid in m es 
wit! arise as the acid attacks the metal, 
If bubbling is violent, (be solution should 
be weakened with water. The action gen- 
erate!; heat, and if the 
acid works too fast, the 
heal may soften the var- 
nish. D" the solution stops 
working, it is poured oJf 
and replaced with fresh 
solution. After the etch- 
ing is done, the varnish 
is removed with turpen- 
tine of benzine, and the 
tray again pickled, rinsed 
and dried. A coat of 
transparent lacquer will 
prevent oxidation of the 
metal and consequent 
loss of luster.-— L-, Day 
Perry, Chicago- 



Pletfi-S pT(iji4r|jf Sbaprd Enable** t(? fieenovi Mao- 
hale Cavers Single- j I aiidctl 


Manhole Covers Removed with This Tool 

One man cars easily remove manhole 
covers single-handed with this pickax, 
which has one end ground to fit the small 
hole in the Cover-*. The o tiler end is flat- 
tened to a chisel shape, as shown in the 
detail, for removing ice, tar, cement, etc,, 
from the top of the covers. 


Concrete- Viaduct Pillars Poured 
in Sewer-Pipe Forms 

When building a viaduct on a grade 
etevruirm, one railroad used concrete 
sewer pipe or forms in making the pillars. 
The pipe is left in place on the finished 
job, and furnishes a good jacket. 



Sections at Large- SUc £<mcr*h: S*vrti* Hi|w C.-m Eli- QuU My Sd 
Provide Durable Forma for Viaduct Pillars 
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Burning Out Stumps Quickly 

Stumps tan be burned out with very bi- 
de work by following the method illus- 
trated. Two lengths oi s licet -in eta I pipe 
are made, one ft in. in diameter ami ft ft. 
long, having large notches cut at the 
butt on to allow draft for die fire, and the 
second $ in. its diameter acid 3 ft. long, 
with small notches cut at the top end and 
crimped over to center the other piece, 
which is slipped inside. A large flange at 
the bottom of tEie outer pipe serves to 
Eiold it in place on the stump, Itl me, die 
assembly is arranged on the stump and 
kerosene is pouted down the smaller pipe 
Em d lighted by dropping a piece of burn- 
ing paper on it. Air coming down be- 
tween the pipes will supply sufficient nxy- 
gen and cause the fire to burn out the 
stump. As the wood is consumed, the 
inside pipe will sink gradually continuing' 
to furnish the proper draft for the fire, 
and tills goes on Until the stump lias been 
completely hollowed out or consumed. 


COld plane butts cap he made into ex- 
cellent scrapers for wood- finishing work. 


How to Avoid Breakage of Taps 

Breakage of small taps can usu- 
ally be prevented by exercising a 
little care. Be sure to use the cor- 
rect size For the hole to be lapped. 
Using a loo small one not only 
makes more work for the tap to 
iio, but also causes it to hind and 
break. Let the first tap cut a a 
much as possible, hut do not 
force it. The holes should be 
drilled all the way through, pro- 
vided, of course, that the work is 
not too thick, or that it will not 
be weakened by the hole. A deep 
hole will prevent the tap from 
coming in contact with the bot- 
tom which often causes it to 
b rcak, Th c ref o re , i f t h e h ol e can- 
not be drilled all the way til rough 
the work, it should be drilled a 
little deeper than necessary. If 
the hole must be tapped to the 
bottom, he sure to clean out all 
chips, nr they will "mat” and not 
allow the tap to cut to the full 
depth. If a tap breaks iti the 
hole and cannot he removed with 
tools made for this purpose, it wilt have 
to he annealed and drilled out. 


Locating Faceplate Work on Lathe 
with Aid of Mirror 

In the absence of a test indicator to lo- 
cate a punch mark On the work centrally 
on the faceplate, accurate results can be 
obtained by the use of a small mirror at- 
tached to a rod with pointed ends, The 
work is clamped on tbe faceplate in the 
usuaE mariner and one cud of the rod is 



Small Mirror and Flashlight OwU tfl Uotatt Censer" 
punch Marie 931 Lathe FacepLatc 
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engaged with the center-punch mart, 
while the other is inserted in a small bole 
drilled irt a piece of flat Stock clamped in 
the tool post. An L- shaped pin, also at- 
tached to the rod, engages with the tool 
post to prevent it from turning, A flash- 
light is used to direct a beam oi light 
against the mirror, which reflects it 
against the ceiling or wall, Tf the work is 
pot accurately located cm the faceplate, 
an oscillating motion will lie imparted to 
the mirror h which will be exaggerated b\ 
the reflection on the wall— R. H. Kasper. 
Philadelphia, F'a. 


Jig for Grinding Correct Bevels 

This iig for grinding tools, such as 
plane bits, chisels, etc., to the correct bev- 
el. consists of two flat-iron uprights with 
one end bent over at right angles and 
screwed to the bench (op, while the up- 
per end is drilled to receive a rod. r l lie 
length of the Uprights should be equal to 
the distance between the bench top and 
the center of the wheel. A U-shaped 
piece, with the ends drilled to make a 

sliding fit on 
the rod, forms 
one side of the 
tool clamp, 
while the oth- 
er consists of 
a piece of flat 
iron, both be- 
ing held to- 
gether by 
means of two 
screws fitted 
w i t h w i : g- 
uuts, TFie rod 
x,s kept in 
place by cotter pins fitting holes at the 
ends. In use, the plane bit or other tool 
is clamped in position and held against 
tins grinding wheel at tlic correct angle, 
which is largely determined by the dis- 
tance from the edge of flic wheel to the 
jig. — R. If. Copeland. TaUassee, Ala. 


Templates for Matching Curves. 

Artists and draftsmen, who experience 
difficulty in matching irregular curves of 
a symmetrical design, will find the use of 
a template handy. Sketch One- halt or 
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Templates CiM (as Produdnn S^tunietrical Dnitn-j. 
AM in Dupllcatinj; IrreguLar Curves 


one-quartet of the design On paper, then 
cut it out and use it as a template. If the 
design is simple, it is often possible to 
fold the paper and cut the desired shape 
without sketching. Fold it once for a 
two-part design and twice for a four-part 
design. If it is Eo be repeated several 
limes, thin board or stencil paper should 
be used instead of ordinary paper. 


Wooden Plugs Hold Ladder Away 
from Building 

When painting tlic upper part of n 
building, ii is inconvenient lor the work- 
er to run down and move the ladder in 
order to paint around its upper cud. By 
fitting pegs ill cSic ladder as shown, tills 
trouble is 
avo ided. T he 
pegs are made 
of hardwood, 
a n d d r L v e n 
into holes 
drilled in the 
sides about 2 
i n. from the 
c n d s- - B e r t 
M ooreho u sc, 
r a made n a, 

California. 
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Cape Sewed to Helmet Keeps 
Pilot Warm 



By setting .1 ca[>e 
to the lower edge 
oF an airplane pi- 
Lot's helmet, p rent- 
er comfort will he 
as s o red, as 111 e ca pe 
effectively keeps 
out file e a I d a i r. 
Woolen do tit is 
preferable, and ihe 
cape should be targe 
enough to cover 
the shoulders in the 
manner shown. The 
flying suit is then 
pulled on over the cape. — Chas, II, Decr- 
wester, Rantouh III. 


Soldering Iron Is Adjustable 

Here is a soldering iron that can he set 
at several different an pies. Round off unc 
end of the iron and fasten a U-shaped 
length of Strap iron to it with a pin, which 
is inserted into a bole drilled for this pur- 
pose. A piece Ot iron rod to form a han- 
dle is threaded at one end to fit a tapped 
hole in the bottom of the U-shaped strap, 
and is fitted with a lock 11 til. Shallow 
holes arc drilled in the rounded end of the 

soldering iron 
to receive the 
end of the 
h a n d 1 e, I n 
use, the iron is 
held at the an- 
gle desired, 
and the han- 
dle is screwed 
d own until 
the end e n- 
gages one of ihe holes. Then the locknut 
is driven down to hold ihe handle in po- 
sition. 


Compound for Pipe Joints 

A pipe-joint compound that will not 
“rust- set" the couplings, or otherwise 
make them hard to uncouple, can he 
made by mixing m-olasSeS. 1 gal., air- 
floated graphite, 10 lb., and oil of mirbane, 
1 ft, (iz. Tf the compound is used imme- 



diately nftcr misting, the oil of mirbane 
may be omitted, as it acts only as a pre- 
servative for tlm molasses. This compound 
is applied to boiler plugi, gaskets, or other 
fittings til at are subjected tn hent, nncl it 
supplies a lubricant to the threads of (lie 
couplings, — E. Perry. Oakland, Calif, 


A Toot for Driving Studs 

Studs can be driven with the illustrated 
tool without damage to the threads. The 
tool is made of cold -roiled steel rod to fit 
the stud. In one end of the rod,, a hole 
i> drilled and tap peel to a depth equal to 
one and one-half times the diameter of 
the stud. A steel bill, of suitable sEj.e to 
keep it from filling 
out, is driven to the 
bottom of the hole 
to form a bearing 
for the end of the 
st ud 1 whereupon 
the tool is ready 
for use. Two types 
of this tool are 
shown, one for hand 
use ind On* I OF 

power use. — Omir 
Fluharty, C q I li m - 
bus, Ind. 

Brace Makes Lathe Toolholder 

More Rigid 

Tt the lathe tool chatters when taking 
heavy cuts, due to lack of rigidity in the 
holder, (he trouble can be overcome by eis- 
tng the brace shown here. The toolpost 
is slotted and drilled to receive a pin on 
which the brace pivots. One end of (he 
latter is hem and notched to form teeth, 
white the other end 
is drilled for the 
regular toolpnst 
screwy with which 
the brace is clamped 
against tlie tool se- 
curely. Braced in 
this manner, a tool- 
post will be more 
rigid, owing to the 
two -point support. 

CTA piece oF cloth saturated with oil and 
wrapped around your extra fretsaw blades 
will keep them from rusting. 
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A Lathe for Large*Diameter Work 

By W, CLYDE LAMMEY 



\ -S a rule a 10 or 12-in. disk is about 
** the largest that may be safely turned 
oji the outer end of the head stock spindle 
of tlie average small wood lathe. Where 
6 lie work is 20 in. or an ore in diameter, 
die spindle speed should, not exceed 500 
r.p.mi. for the first truing 1 cut, and even 
for the final finish cut f the speed should 
not he over BOO 1 r.p.m, However, a lathe 
giving the necessary reduction in speed, 
to permit turning faceplate work up to 
50 in. in diameter, is easily made from ma- 
terials readily available, It consists sim- 
ply of a hcadstGck with a three-step cone 
pulley and a countershaft, also with a 
tone pulley, driven by a J^-hp. motor, the 
whole assembly, as shown ir. Fig. 4. being 
constructed of hardwood, 

Each step of the cone pulleys consists 
of two disks, JH In. thick and glued to- 
gether with the grain of the wood at 
right angles. Thus, twelve disks arc re- 


step. Key the steps with ]J-in. dowel 
rod on both countershaft and head stock 
pulleys, 

Xext, center a ^-ui, hole through, both 
cone pulleys, If possible, this should be 
done ou a drill press, hut if you must bore 
the hole with a. brace, he careful to get it 
as accurate as possible front both ends, 
the two holes meeting at the center. For 
spindles carrying the countershaft and 
h cad stock cone pulleys, cut two 11Jd-En. 
lengths from 1-rn. dowel rod, mount be- 
tween centers in the la t he and turn down 
to exactly in, in diameter throughout 
the length. Drive the spindle tit rough 
the cone pulley, place it 


as indicated na 
Fig. 5 , bore a 5i ■Ec- 
hoic transversely 
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Fur Turning Uaigt-Diarntier Work, Tliii Hsmstnada 
loathe Gives, Ample P<aw*r a- ike Rigbt Speed 


fifi.5 niliiL or 


rxisi; =:, wi 


DL'-tL Li*- 
1LCEPLA1E 


vor in 1-ck.o i-asfirsi 


x.*oim 


rjuired for the two cone pulleys. Glue up 
the two disks forming each step sepa- 
rately, then glue the three steps together, 
taking care that they are centered SO that 
they will turn true. Wore two holes 

parallel to the avis asul near the edge of 
the rim on both intermediate and smaller 
steps, at the poiius indicated bv the dot- 
ted lines in Hg, 5, the hales being slight- 
ly deeper than the thickness of the single 


through the center step of each pulley, 
and drive ill a key cut from J-^-in. dowel 
rod. He mount the work between lathe 
centers and turn the pulleys to the diam- 
eters and widths indicated, the three 
steps of each being turned to exactly the 
same diameters, SO that the belt will run 
with equal tension Ott any two of the 
steps. The steps should he only slightly 
crowned. r l lie four hearing supports are 
band-sawed front £tj-in. hardwood to the 
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dimensions and shape indicated in Fig, t, 
while the four split boxings Are formed 
from hard-maple disks. 

The countershaft drive pulley is made 



Tht VJ urktr'i . Weight on [lie ot ih«- Tool fi«t 

ElcJiii It in Position While Turninc 


base, the motor pulley lining up with the 
countershaft drive pulley. Bolt the as- 
sembly to the bench top in such a position 
that a tool rest may lie damped in the 
bench vise as shown. Another handy tool 
rest for use with the lathe may be matte 
as in Fig. 6, the slutted angle-iron up- 
rights allowing quick adjustment, 

The operator -stands on the wooden 
base, ills weight holding: it securely itt 
pi nco while turning. 

Ammonia Gives Wood Finish 
of Fumed Oak 

Ammonia can be used to give wood a 
fumed-Oak finish. The wood is plated in 
an air-tight chamber as soon after plan- 
ing as possible, and is there exposed to 
ammonia fumes until it lias taken on the 
required depth of color. If desired., the 
ammonia can be applied to the surface of 
the wood with a cloth. If a chamber is 
used, care should he taken that tile Mimes 
will reach all of the surfaces to he fumed 
and for this reason the work should he 
suspended. — John 3i. Hyler, Peoria, III, 


from two disks of ^3-tn, stock, 9'/2 in. in 
diameter, glued together with the grain 
at right angles. The edge should be 
crowned slightly. Center a £4-En. hole 
clear through, drive the pulley on the eiul 
nf the countershaft spindle and key as in 
Fig, 2, the key being cut from >i-iit. dowel 
rod and driven in a J4-m. hole bored par- 
allel to the spindle, half in the latter and 
half in the pulley. 

Fig. 3 details the construction of (he 
faceplate, the Range being formed from 
two hardwood disks glued together and 
further secured with screws, certterborcd 
H in, und keyed to the headstock spindle 
with a traverse key an in Fig. 3. Scribe 
a 3H-in. circle on the face of the flange 
rim, and bore four holes, equally 

spaced, with the centers on the line. Then 
scribe, saw and turn a 10- in. disk from 
[n. hardwood, scribe a 3^-in. circle about 
the center and bore four equidistant holes, 
centering on the line and counterhored to 
take bolts. Bolt the face plate to 

the flange rim and Assemble the bean [slock 
and countershaft on -a base. by 2b in. 
in size, making sure (bat the parts are the 
same distance apart, and that [he pulleys 
are in line. Bolt a Jij-hp, motor to the 


Tongs Grip Goods on High Shelves 



Tongs for gripping articles on high 
shelves that are out of one's reach, call he 
made from a broomstick, three I -ft. 
lengths of j4~hir flat iron, and some No. 9 
EIA Irani zed-iron wire. Two ns (be flat ‘iron 

strips, bent to 
form jaws, arc 
pivoted togeth- 
er as indicated 
in the drawing, 
a n d one of 
them bolted to 
the end of the 
broomstick. 
The third strip 
is doubled and 
pivoted on the 
broom stick 
near the lower 
cod providing 
a lever, which 
is connected to 
the movable 
jaw by the wire 
so that die lat- 


ter will open or close the jaws. — Jerry 
Xoiin, Schoolcraft, Mich, 
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Electric Feeder Serves the Poultry on Time 



It in (lot necessary to be home just to 
feed (.lie poultry or to depend on your 
neighbor's good will in doing lilts chore. 
If von are supplied with electric-lighting 
current, an automatic feeder can quickly 
be rigged Up w Lt K a small junior and rut 
eight-day dock, Umkl a hopper os' suit- 
able size similar (0 that shown, providing 
it with a funnel -shaped _ 

bottom to let til C grain sELt — — 

drop out. A 1 ?-t n. ] I 

wheel, made as shown 
In the detail, is built 

up from a co re, two 

side disks- and a mini- 
her of cleats, spaced j 
equ id i stan xly b ct ween 
tlic latter, 'l it® wheel 
is mounted on a woo rl- 
oii shaft so that i’ JM K-i 

comes directly under tffijriTjj, 

the spout of t he hop- 
per, which must be 

the same size as the ilnl 
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f vis tv Hours, as an> 

predetermined time, de- 
pending on bo iv the 
switch and doth arc ar- 
ranged. The switch con- 
sists of two light spring- 
brass strips, mounted 
parallel on a piece of 
bakelite and connected 
in llw circuit as shown 
ip 1 lie diagram. A small 
brush is attached to the 
huttv band of the cluck 
tii wipe Over the spring 
contacts, closing the cir- 
jth of time the brush 
act-; determines the quail- 
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O.I-..IM WrilJi LbllR HahiCli AikI C^ir<l Oils 
Shafts without Use oi a Ladder 


Oiling Overhead Shafts 

s 

Shafts that are out o i reach with an or- 
dinary oilcatii, Citn easily be lubricated by 
using tine with a Song handle, A wire 
hand is clamped around the can near the 
top and a loop formed to receive a hook 
on the end of the handle.. Other wire 
bands arc drawn up around the bottom 
and the spout of the carl so that the ends 
of a long COrd can he attached, enabling 
the worker to manipulate the can easily, 
so that the bearings can be readied by 
merely tilting the can. 


Hook for Removing and Carrying 
Storage Batteries 

With the hook shown in the illustra- 
tion, storage batteries can he removed 

from their com- 
partment s and 
easily carried 
about, The tool 
consists of a 
length of iron 
rod, fialtetied 
at one end, and 
bent to shape 
as indicated, 
I n u & e f it is 
slipped under 
the cell con- 
nectors. 


Concrete Cah Be Waterproofed 
with Pulverized Iran 

Concrete, brick and masonry walls cat 
be waterproofed by the use of finely pui- 
Bsttrizcd i ron m jxed with water and 
plieiT With a 'irnsh. When the water soaSc- 
intn the wall, it carries the fine iron pat 
tides into the pores of the concrete. Eh 
rusting, tlie particles swell to many t i nil 
their original size and completely seal tf 
res. As rust does not deteriorate witl 
age, concrete treated in tFiis manner will 
c permanently waterproofed. The coat- 
of rust may be covered with plastei- 
troweled on, or by a wash coat of cement 
mixed with water and ap plied with 
brush. Tlie bunding power of the ironl 
insure a permanent repair on brokei 
dr cracked walls. Another use for pul- 
crizcd Iron Es in hardening concrete 
floors. The iron is scattered over the sur- 
face before the concrete has set and is 
then troweled in. This increases the wear-, 
ing qualities of the floor atid makes it 
both oil ay it -waterproof. 

r v _ 

A Sunshade for- Fruit Staifrtls 

This adj u st- 
able shade 
keeps an ap- 
ple vender’s 
stock in good 
condition. It 
consists of a 
wide board of 
lightweight 
w o o d , w h i c It 
is notched 
and held on- 
to an umbrel- 
la staff by 
means of a 
cleat nailed 
along tlie edge of the board and across 
the notch as shown in tlie detail. The 
shade can be raised, lowered or swung 
around to shade tbe fruit at all times. 


Repairing Copper Tubing 

A copper gasoline or oil tine that is 
nearly worn through can be repaired by 
“floating" solder on the weakened spot 
to build it up. Unless reinforced, tbe 
pipe will eventually break at that point. 
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A RUBBER-TIREDJEA CART 

Ev L, DAY PERRY 


A TTK ACTIVELY lin- 
■*- * J- herl in lacquer, in 
ant or two tones o1* col- 
ors :'i you <1 c - i re. a teii 
cart U one 05 ihe most 
useful pieces of furni- 
ture, and [ho fact tliAL U 
has a distinctive touch 
of Untiie craftsman-slop, 
gives it still greater value. 

You may use ydur nwil 
j n 1 1 £ 1 1 1 e u t n 1i o ut the 
wood ic use, consider- 
ing,. of course, the kiritl 
nf furniture i n y o u r 
honieand its find di. 0:i jt, 
walnut arid mahogany 
ape all excellent woods, 
particularly where a nat- 
ural finish is used, I- 
though poplar is an easy wood to work 
with, it" you intend to tlni-.li ir in lacquer, 
Over-all dimensions arc given in Fig, 1, 
The construct to i) may heght at any point, 
but tkc turned work k a good starter. 
Square up the four posts Lu the link Fred 
st^c in width and thickness, allowing a lit- 
tle excess length for cun ting off after re- 
moving (hern from the lathe. Detailed 
dimensions for the posts are given in Fig, 
2 . Vote that the cuts are simple ones, 
and that ihcrc is no undercutting. Fare 
[[lust he exercised, 
however, for 1 h e 
fmer legs must lie 
alike. This requires 
much closer appli- 
cation to siac than 
if only one is re- 
quired. While turn- 
ing, the handle, as 
stmwn in Fig- -3, is 
also CO mi pieted, Ike 
in rned pieces are 
1 lie n s a n tl c d a n d 
laid aside until 
needed. The two 
h r n Chets [ o r [ h e 
handle, detailed in 
Figs. 7 and IT, five 
next. First make a 


pattern 01 stiff paper in accordance with 
the sketch, 1 -i si. .squares lieisig used as 
guides in laying out the contour. This is 
tlum traced on wood, the surface taei 1 1 £ 
finished beforehand- A coping or band 
saw is- used to make the cut-out, and Lite 
edges arc then finished by filing and sand- 
papering. The holes for the screw and 
dowel pins and tke mortise for the tenon 
on the handle are next, after which the 
handle ;tnd the bracket are assembled 
with glue and clamped in position. 

The shelf rails 
a fi -ft t O p a p r 0 [i s . 
shown in Figs. 4, r , 
ft and tt, should then 
he cut out and fin- 
ished to size. The 
rails are plain, and 
(he aprons have a 
I y e a d a I c n g o n e 
edge. The eight 
pieces, are cut to 
t-kor then the bead 
is run on each 
apron u iih a coiu- 
hi nation plane us- 
ing a 1 1 cad e at t or 
oF the si ?-$ inrlieat- 
cd in Fig. S, Each 
apron is damped 
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lliit upon the b^nicli top %v till one edge 
project mg slightly over the top to cut 
thf head, Nmv locate jin*] Ini re the holes 
for (lie J4*>th dowel pins.. The positions of 
the holes in the apron are shown hi Figs. 
6 and li, and those fnr the shelf rails are 
given in Fig, 8. The holes on the posts 
are located and bored neftt. Place the 
posts side by side on the bench and marl: 
them together for (lie dowel holes. The 
rail should he located 5 in. from the bot- 
tom, os shown in Fig. 1. A doweling jig 
will he found a great convenience and 
timesaver in boring the boles for the pEns f 
assuring a clean, straight cut. It is im- 
portant that a dowel bii he used when 
boring,, as it is a shade undersize anti thus 
provides a snug fit for the dowels. After 
the boles- in the post?, rails and aprons 
have been bored, the pins are glued and 
driven into the rails and aprons. Posts, 
aprons and rail* are then assembled and 
clamped tight, the corners being tested 
carefully for squareness and wind, Fa- 
cets glue should be sponged off with 
warm water, for glue is difficult lo remove 
after it has hardened. 

The handle and brackets are nexf at- 
< ached to the posts, as shown in Fig. 4, a 
screw; being used here To give additional: 
strength. After the screws have bee u set. 


plug the screw holes and finish off 
smooth with the brackets. The top and 
slid 6" should be either three or five-ply 
veneer. If solid material ts used, (here 
may he some shrinkage, especially when 
pieces are glued crosswise, as is the case 
with the trim. The use of plywood elim- 
inates such shrinkage. Cut and finish the 
top and shelf to dimensions given in Fig. 
I, then make the trim, working it down 
from a fairly wide hoard with an ordinary 
plane. When the proper slant is obtained, 
the strip is ripped from the board, and the 
board is again planed to form another 
piece. T lie trim is then sanded down fa 
Lhe contour shown in Fig, 10. The posi- 
tion of the trim on shelf and top is also 
given here. The joining ends of the trim 
shoiild be mitered, and the strips are then 
tacked in position on the top and the 
joints rested for accuracy, Ti the fit is 
satisfactory, remove them, spread glue on 
the underside and at the joint, and nail 
them down securely, if (he surface is to 
be lacquered. Use finishing nails and set 
the heads slightly, If the finish in tn Esc 
left natural, the trim should be held With 
screws driven in from the underside. As 
the shelf has its corners cut to fit around 
the posts, it is obviously not necessary to 
cut initer joints. Otherwise tbc same 
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procedure is followed, and sufficient ma- 
terial lb left for cutting the Him aa well 
as the shelf at the corners, which should 
he marked off carefully, as shown in Fig. 
S. The fit should 1)6 a snug one, hut the 
shelf must not he driven into place, or the 
glue -joints may open- Both the tu-p ami 
shelF arc held to the framework hy means 
of triangular fastening strips, as shown in 
Fig. 13, which are glued and fastened ill 
place with screws. The entire assembly 
should he sanded where necessary and the 
nail heads covered with crack idler, winch 
is also sanded down smooth after it lias 
hardened. A coat of thin shellac is then 
iip| lift'll, kuhliri lin'd ..-I -.1 r : ■ . ,1 In. :ll di- 
ameter, may he purchased- from hardware 
dealers. Holes of the correct diameter 
for the shanks of the casters are drilled 
;u the legs, taking care Co get the holes 
straight. 

Sand the eoa.t of shellac lightly after it 
Su-h drii'il. u i ■ I apply :■ c- i: ■ ■ i liu 1 -: nvr. V- 
low the lacqpJet to dry at least one lmnr 
before applying n second coat, and at least 
two hours before applying a third, llirec 
coats be3tig| sufficierit. The heads on the 
turnings and the edges of top. shelf and 


brackets n 


ay be given ,i contrasting col- 


with rotten stone ami water 

j\ x*. 


or o i I. A s a n 
;l (I d c d n r n a- 
ment, a trans- 
fer nr deerdea- 
man ia of d c 1 1 - 
cate harmonious colors may be applied 
In the exact center of the top. These may 
lie purchased from paint stores, and a 
booklet giving full directions for their 
application may he had for the asking, 


nr, Lacquer may he left dull or it may 

be polls lie;! with rotten stone anti water 

. jVOli / I- '•"W >•■ v- 

* & 


L- 

t - Hk 


Eest for Grinding Tools 
to Correct Bevel 

To- hold tools at the correct angle when 
grinding them on ,m emery wheel is a dif- 
ficult performance, but cnii be simplified 
by using a number of wooden Idocks for 
a tool rest. When the proper height litis 
been attained to get the correct angle 

with the tool 
^ lying flat o» 

J~--- r y o u may he 

i reasonably 

... - t rcrlain ihal :■ 

g-OOd jC>b W! 13 

J : = bKp result, provid- 

ed, of course, 

the tool is fed against the wheel uniform- 
ly.- — A. M, Parker, Edmonton, Alberta. 


t 


) 


h > r L 


r i n htori m a tor i ss I 
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BETS.. OF CUTQtfT 
CCflUIR 
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TIP 


SHELF 


TltiS TV** OK 
Wfl-EEL USED 
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A ■, Here Is a JjgrAblo Elnfctrlt Soldering. It&h TTiAt Crfi H* H?,dt At Sm-iLI Cost; It Has Many Uses Around 
tl** A^iHga Hoint* 'WorttflliiA# and Will, ' 

For general purposes around I lie home, 
this heavy-duty soldering Ikon has the 
cjj advantage over sm.il ter on ns that it holds 
the heat, Get a -he -in, pipe coupling and 
cut it in half as shown in Fig. 5, forming 
"_w two separate collars. Turn one-half of 
each down to 1 Tjc in. One is screwed nn- 
Tj' to a short fi-in. nipple, which i« cut off 
fins It on hot It sides and filed out to fit a Yt~ 
ill, rod, while the other is screwed onto a 


the mrrd ends of a 6-ft. length of strands 
ed asbestos-covered copper wire, drawn 
through the S}d-in, nipple anti slipped^ 
through the ^-in. boles. If asbestos- V 
covered wire is not available, use asbestos" 
ti^hint over tlic ends inside nf the iron. *■ 
A Fnfss sleeve, having an inside dianietgt 
nf ] riii in., is slipped over the collar on theSl 
nipple, whereupon the other collar is 
slipped over the copper rod and into the,.-, 
sleeve, Small holes are drilled and tapped , 
in each collar and in the sleeve tor d-32 1 ■ 
screws, which hold the assembly togeth- 
er. Fit a suitable hardwood handle, 
drilled lengthwise ami threaded to fit thf^ 
end of (lie nipple, then attach a plug to 1 
the cord, and the iron is ready for use.— C 
Erwin R. Erdmann and Leonard R. Giul-'F 
iatio. Chicago, 


Countersink for Soft Metals 
Does Mot Burr 


t T&- cuu view The illustrated 

h > counters ink is 

m . made from a short 
piece of drill rod. 
^frf* :md Fias proved 

- useful f o r soft 

metals, such a? 
aluminum. The point is ground as shown 
in the detail, and then hardened, Having 
no clearance back of the cutting edge, it 
does not form hurts around th-a ln.de. 


}yu<^ JL&JM, 


Lj tp. 



r 


1 ft 1' 

_Lf j 



<4 0 !* .>. ■ 

,||| 
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Causes of Overheated Lumber Saws 


One of the most common cause* _ of 
overheated lumber saws i ■■= that the inside 
of the saw collar is out of true, which can 
lie remedied hy truing the inside of tEie 
collar on a lathe. Other causes arc too 
much play in the mandrel, poorly 111 Id I 
bearings, improper lining of the saw with 
the carriage and track, too much or not 
enough lead to the saw, teeth not set 
enough to clear the saw properly, too 
fast a feed, too fast or too slow a sawing 
speed, saw greatly worn out of round, 
saw bL.nl. kinked or dished the wrong 
way, and badly worn shanks in an insert- 
ed-tooth saw or improperly tensioned 
saw for the work being done. Once the 
cause of the overheating is determined, it 
can easily be remedied. If a saw has been 
badly burned by overheating, the tension 
is usually hard to control and the snw 
should. therefore, be sent to the factory 
to be retempered and tensioned. — W. T-, 
Brown, Gravette, Ark, 


Guide For Tapping Soft Materials 



Soft materi- 
als, sue h it s 
bat'd rubber, 
bak elite and 
hardwood, can 
be tapped with- 
out producing 
a ragged thread 
by the use of 
tbit guide. Jt 
consists of a 
metal plate hav- 
ing holes of 
different rives drilled and tapped through 
it. In use, the guide is clamped on (he 
work so that the hole in it coincides with 
One of ‘similar size in ttic [date, and tlm 
tap is then driven through. 


Artists’ Paint- Mixing Pan 

Indented pasteboard separators used id 
egg crates make .serviceable pans for mix- 
ing small quantities of paint, each cup be- 
ing used for a different color, It is a 
good idea to give the pasteboard a coat 
of shellac Of varnish to prevent the paint 
front soaking through, and also to stiffen 
the pan — W, A. Allhands, Cliffside, N, C. 



Guard Holds Roll of Wallpaper 


Vnritt. Lick HtlJ> 
WaLluipvr Holt at 
End oE Pfiperharimn':! 
Table 


To keep a roll Ol wallpaper at one end 
of the paste table, the illustrated guard 
lias been found effective. It consists of 
two slutted dowels, 3 in. long, inserted in 
holes drilled near I. ho edge of the tahlc. 
A yardstick, is clipped into the slots, and 
the papf ’-n then he unrolled In the man- 
ner and i'se yardstick keeping the 

roll in - To and leaving both hands 
free to Ur /t the paper. This method is 
better than allowing the roll to rest on 
the floor »■ i.iei'i? it may become soiled. 


Bug Tr..p Increases Poultry Profit 


A bug trap, which provides his poultry 
with a good supply of food, has been 
found entirely practical by a western 
poultry raiser. It consists oi a screen b-us 
with a small door at one cud and an in- 
verted screen cone in the top. through 
which insects enter. An electric fan of - 



large sUc is 
m n u n t e d d i- 
rectly over 
the cone to 
force a strong 
current of air 
d ow n , w 5i 1 1 0 
an electric 
lamp is set 
over the cone. 

At night, tEie 
lam p at t racl S 
insects, and 
the strong 
current of air from the fail forces them 
through the cone and into the trap. 


e 



iTI £ 


terial 



524 


POPULAR MECHANICS 



L-j ir P; adorn Fitted, vnrh tuskers ] a c0vi,“i.-y « Se-it (of 
thu Piicltir In W*li|JcoilEig Wall* 

Painter Finds Wheeled Cart Aid 
ir Wainscoting Walls 

Four small casters And a board, about 
20 in, square, furm a cart which Out' 
PA inter tii id-; of great help lit wainscoting 
walls. An inverted pa it nerve* a* a scat 
leaving sufficient space for the pan It pot, 
Tile cart i.s pus lied along as the work pro- 
ceeds.— 1 T . H, TowtiMeVj Chicago, 


Flat-Iron Handle Gives Leverage 
to Turn Large Pipe Flanges 



When a pipe flange is too large to be 
licit! by any available psp£: wrench, and 
holding the flange in a vise serin-, Hie on- 
ly alternative, 
use the illus- 
trated tool. 1 1 
consists or a 
length o t Yi 
by 2- in. slock 
with One end 
bent Cci fit over 
the edge of 
the flange. 
Several bnle^ 
for holts are 
drilled at the 
points indi- 


cated, ami o Lie is also drilled through 
both parts of the bent end to receive a 
pin, Itt use. the tool is slipped over die 
flange and the pin is inserted as shown. 
Then a E>olt is passed through one rn" the 
holes in the handle and a flange hole, to 
provide a Fulcrum. Considerable leverage 
can be obtained with this, handle. 


firm I: Used for Pre- Dipp ing Metal 
Heated in Lead Bath 

When heat- treat! tig metals by the Lead- 
bitli method, a mixture of alcohol and 
whiting, its erpsal parts, is superior to a 
solution of water and whiting for pre- 
dip pi rig the metals, If neither i* avail- 
able, salt-water meal -pickling Brine- is a 
good substitute, The brine will form a 
white film which prevents the lead from 
adhering to the work, 


Pasteboard Box Filled with Dirt 
Serves as Warning Sign 

Ait Ordinary pasteboard host, filled with 
dirt to weight it down, serve s s gr>m;l 
temporary sign. The sides are cut and 
bent over at 
a u a it g I e , a 
short piece of 
wood h e i n g 
tacked on to 
hold the m 
d o w n. T h e 
loitering is 
painted on the 
vertical side. 

Easily made, 
the signs are 
useful in ex- 
cavation jobs. 



Gout Remedy for Poultry 

Although many poultry owners do not 
know it, chickens are subject to gOUl. 
The symptoms arc lameness and weak- 
ness iii ehe knee joints, Lhe cause, of 
course, being too rich food. Separate 
tlie sick birds from the rest -of the llock, 
anil give them Epsom salt- in the It drink- 
ing water, at the rale oF 1 Ik to 3 gal, of 
drinking: water for every UK) birds. Also 

reduce flic meat scraps and similar food, 
and give them more greens. 




'TNI ERF are a fen' simple adjustments 
*- that will greatly improve the Opera- 
tioil Oi a liwnmowef, if it runs hard, the 
chances are that it needs a gnod cleaning. 
Thick greats* and dried grass work into 
She teeth of the gears causing them to 
hind. Tii order to clean out the gears the 
[trivetv heels must he removed. Oil most 
mowers this tan he done by means oE a 
screwdriver and a wrench, if the nut on 
(lie inner side turns. (See fig. 1.) After 
removing (he wheels', flush the interior 
with kerosene and clean out each indi- 
vidual toot li of the gear. The pint o u 
housing should he removed next This 
will allow llic pinion gear to he slipped 
off the shaft as shown in Fig. 2. Inside 
of the pinion, (here is a hardened steel 
pawl u-t some kind, which engages the 
wheel on the forward motion, hut allow? 
it to turn freely when reversed. The ends 
of tilt pawl have a bevel on one side, and 
its exact pOsitiun slum Ed lie care fitly not- 
ed so (hat no mistake will he made when 
replacing it- Fig. 3 shows details of the 
pinion and pawl. Now clean the hous- 
ing. pinion and pawl with kerosene and 
repack with Clip grease, ailer 
whicli the mower is teas som bled 
and luhri rated thoroughly with a 
medium grade of the best, ma- 
chine oil, 

When a mower is dull or out 
of adjustment, it will 
leave ridges of un- 
cut grass as shown 
in Fig. 5, K this is 
your trouble, tile 
mower needs more 


than cleaning and re-oiling, first exam- 
ine the bearings- ot the spindle carrying 
the rotating Cutters to determine if there 
is ex(w-:-.ivc play. These bearings cau usu- 
ally be taken up by means of a setscrew 
or similar dei'ice. Only enough play 
should he allowed to permit the spindle to 
l#rn freely. It will probably be necessary 
10 adjust tltc stationary blade after the 
spindle bearings have been taken up, nr 
perhaps the former adjustment alone i ■- 
needed. On mod mowers, the raising 


Various ijeca-s 
in A^iusurk a 
Li'wnnti'Wtr 
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Wed a *3 tut^reTi 
Haniile- aeirt Cf-Mt- 
Hht Cure- Lcos*‘ 
ntu at This P'.« *i 1 


and In we ri n g of (1m stationary blade is 
accomplished tty mean* of two adjusting 
screws On each end of the mower frame. 
Fig, A shows how this is done, while the 
pivot and relative pn sic ion of the blade 
are shown in Fig, 3. First lower the for- 
ward screws about a quarter turn., then 
drive down [he hack Oties, those nearest 
the wooden roller, an equal amount to 
raise the blade, after whitEi the blade is 
locked in position by tightening the 
screws first loosened- To lower the blade, 
the process is reversed, The clearance 
between the stationary and revolving cot- 
ters should he very slight, 

II the timers are dull, (hey cat! usually 
be sharpened by simply reversing the 
pawls so that the blades of the mower 
will run backward. Coarse valve -grind- 
ing compound is 
spread on the sta- 
tionary cutter and 
tli e m ower i S pull ed 
backward over the 
floor until the cut- 
ters are sharp. If 
your mower cannot 
he reversed, the 
knives may be 
touched up a bit 
with a file, hut great 
care is needed to 
a v o i d fi.li ng them 
n neven. If t he 
blades arc b a d 1 v 


worn and nicked, or so hard that 
the File will not cut them, the 
sharpening job should be left to 
a professional, who uses a ma- 
chine especially designed for the 
purpose, 

As rust is the greatest enemy 
of a lawn mower, you should not 
neglect to provide what protec- 
tion you may against it, A coat 
of aluminum or bronze paint ap- 
plied with a small brush, as in 
Fig. 7, once a season will add 
years to the life of a mower. Ad- 
justment of the wooden roller determines 
how close the grass wilt he cut, To have 
the grass quite long, lower the roller, and 
to cut it off short, raise the roller. Leav- 
ing the grass about 1 in, tong is recom- 
mended, Handles are easy to tighten bv 
drawing up the bolts. If the eras shat is 
loose, drive a hardwood wedge at one or 
both ends of the tenon, as shown in Fig. 
6. The bolt through the tenon is then 
tightened. In (he absence of such a bolt 
one can readily be provided. 


Far Yopr Workshop 

An attractive 16 by 23- in. table giv. 
ing both the decimal and metric 
equivalents uf the Fractional parts 
of an inch, for use in the home 
workshop as. well as the drafting 
room, machine shop, garage, etc., 
will be sent to anyone upon receipt 
of HI certls to cover mailing costs. 
Address Book Uept., Popular Me- 
chanics Magazine. 260 E. Ontario 
.St,„ Chicago, 


Care and Uses of H&ndscrews 

When new hand screws are received, 
care should be taken to see that they are 
in the best of working order. The thread- 
ed spin tiles should work freely and when 
they arc to he used around glue, they 
should he dipped ill linseed or thin lubri- 
cating oil, and then in hot beef tallow 1 , 
This prevents the glue from adhering to 
them. The wooden parts, including the 
handles, can lie belter protected by an oc- 
casional coat of sfiellac. On some of tli e 

later types, the 

threaded bars work 
in swiveled mem- 
bers, iv Inch allows, 
the clamping also 
of tapered and off- 
set work. Glue will 
not adhere to bars 
of this type, Be- 
sides the regular 
function of clamp- 
ing material, two 
hands crews can he 
used us a vise or 
for holding small 
parts for grinding. 
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A Vibrating Hopper for Liming Farm Soil 



Fur spread lug It me on 
hi* fields, any farmer can 
quickly improvise this 
spreader, which was de- 
signed, bud I and tested 
by the department of ag- 
riculture. The box is 
made of 2-in. lumber and 
is securely bolted to tlie 
endgate 01 el truck- The 
lower edges of tlie sides 
are brought together at 
a sharp angle and the 
bottom, or slip hoard, vs 
hung onto the ends with 
lengths of tint iron, a slot 
being cut in each hanger 
to fit a lagscrew, which 
holds it in place, but al- 
lows slight vertical move- 
ment to increase and de- 
crease the separation be- 
tween the sides and bot- 
tom. Hinged 1o the box 
are two extension pieces 
which hold a shaft on which a five- [will- 
ed wheel, 3 ft, in diameter, ls mounted. 
A length of rope and r= stout spring link 
the wheel to the slip board so that, when 
the points of (lie wheel strike the ground. 


This l-.mr, Spread' 
ct, wiUi n Slip 
B ua T'l A- 1 » ■* i ■ I I™ 
Save Pointed 
w n v v L. w „ i y h 
rm I, I, a 12 r r ■ < 

•ci«r\tfy 


Llle jar ptilEs the rope and opens the slip 
hoard, allowing lime to fall out uniform- 
ly on the ground. One man drives the 
truck while the other empties the lisue in- 
to the spreader ns n is needed. 


Wooden. Plugs Cut an a Lathe 

Wooden plugs 
with tEre grain rttil- 
n i n g c r 0 s s w i S- e , 
v. h E e li are often 
Li * e d for filling 
counter bores and 
screw holes , can he 
cut on a lathe with 
tliL' ; i l<1 ill" ;l short 

piece’ of pipe, the 
in-.i'Iv ■ 1 i ; . : : : .-: ■ ■if which i- -iichl'y linger 
than the hole to be plugged. One end of 
the pipe lh tapered to a sharp edge and 
placed tu a chuck. The lathe is run at its. 
greatest speed, and the work is pressed 
against the cutter by means of the (lin- 
stock. Th.e plugs are then pried out of 
the board and glued nllo Urn boles. By 
cn refill Ey matching ttie grain OF the plugs 
with that of the surface around the holes, 
they will be hardly noticeable* ff tlie 


plugs are to lie made on a production 
basis, the cutter should he bored out on 
a lathe and hardened. 


Spring -Shackle Bolts on Model-A 
Ford Easily Removed 

The difficulty oitvn encountered in re- 
moving and replacing tEm shackle bolts ill 
.1 model -A Ford spriTijj;, when Inking 1 m,it 
the rear-lisle assembly, can be overcome 
by using art old drives Etaft of suitable 
length, Tt is 
bent to dear 
the differential 
housing and 
placed between 
the ends of the 
spring before the rear end of the car is 
raised- As soon as the weight is taken 
oft" the spring, I he shaft will keep il --prrad 
in its natural position. 





\ C , Tlx .NjvIiI Uvl V ft a j Si ] Iiiikp j^iTtIwp lluriuii Plan S^A-T® 

'T'HE finished appearance of this bungalow a 
1 pleasing departure from that of many of the 
small Ilduses which line our streets. Such a one 
is not a matter of guesswork. In form and mass, 
in (he choice df ornamental detail and treatment 
of the openings and Eii the convenience of the 
plan, the design shows itself the work of a skilled 
architect. The construction is of wood frame 
with an exterior finish of stucco, 

Welt lighted by windows so as to be flooded 
with light during the entire day, the rooms are all 
of generous size, The center hall, although some- 
what long, fully justifies (he space it require?, for 
not only does it afford convenient circulation be- 
tween rooms, hut also privacy to both sleeping 
and living quarters. The day has passed when we 
arc content to have onr hed rooms open directly 
into living room and dining room where the house 
is all one fluor. Both bedrooms are double rooms, and hoth have commodious closets. 
The living room lacks nothing in itself to make it comfortable and livable. Generous 
dimensions, many windows to keep it bright and sunny, and a fine hearth for a cheerful 
fire, make it a room attractive (0 the entire family. 


The Arc Futec!s r Sm&ll Il-riosc Scr usfa hiiresii <i£ the United ScaiM. Inc., was Farmed to furnish n f-aDi- 
pl«c and dep^ndatite snall-tiou k plan service at moderate cost. For information regarding (lie bFueprintx 
and btwc ificutiujis a<I<Itu» (tie burea .11 at 1200 Second avenut. ShUIll, in MJnntiMlfa Mill IK. EfQWi WTUeh 
jtleb a hoftltln, ermtf lwtnty-^even eelftttcit unaLI-hcuse plans, may be hirl Far the price ct 111 cents, 
"Tlic bureau Lx under the cnntioi at the American Institute at ArthileclT 
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l 7 .inl It - 

Ink Ink 


Three- rli ffcrcnt-^iKP bit* i n- 
clndixl with. tool. jlLtii-rli- 
h=|l.T|l.« kj|i. I SCpAlf*t*]¥ frlf 
dri5l:rj hiiir-.H, I.'Lu i.ij 
ll/5h KnLfiieni utl ng for 

Burewnciuht tkL 


Y OU din pr C thu i’j! iiimii g. ^YLiiikir" 
Spiral Ratchet Sciraw-clriviir with 
a spring added in the handle. 

Arfli ymir tual ilcukr Lu let vuli uic 

it. “Yankee” No, 130- A, Take it in 

J-Uljr ftktl hands mid try it. Thn 
s pri ill muke il the “QuicUhturn.” 
Add-s H Ii/o" to BCTCW-drlTlng) new 
intermit L» the jiiIjm you do. Jtift 
pUBll! Spring l»rliig» li.aEld.le back 
for nest pu*h+ Pnisanre of Mpliilg 
kteepa l?it in Bcrew-*lot. 

Dridu^ Afire w&— no mutter what 
screws ( + . w In'ii, whore or why, is 
ciLsy aild quick for the man with a 
“Yankee" Spiral Driver,! Surprisingly 
on.e-handed T when he Sum 
ihis famed “Yadkat" TWI withaprin^ 
in handle. 

And “Yankee'* spiral Screw-drlvwD 
are always like: iliiw. Now chromium 
pLaledi over ninktil. No extra cliir^G. 

“Tflidet” adjuxl'iucnls: Y h j 17 h k E imil 

Irft BniniU ri"!it and left ratchet; and 


No, I-ta-A- — 
■'YankeE'' Quick- 
P -0 turn Spiral 
nut-pti'.' t ytreiw- 
driwf. Price, with 
E'lr,- Infs, Sit-in 


Nhi. Jtfl-A., 
■ ' Yankee" 
SjpinjU Ratchet 
Heruw -driver, 
titanjdu.nl Pat- 
ton CuithlVUt 
i.|)pdc in hiMi- 
eIUi^, I’fL,*. with: 
three- iiLt*.Sa m 

| M IUJ.dc 
H L' it V y i ml 

J.ifijir put-lurra. 


Sprina i n 3ifi.n- 

d]i: luiih.U-I Lt l lie 

Ouirk-Ketuni- 
Ufi pt dump is 
Mill* to dih 
hvj| — - rpriupt 
k,l*| t- hi t LIL 
ECPMF-hpniJ. 


F-nr cKiisitilcEe ILat, nf 
"Yankee 1 AUiuikiciiiiLta 
tar Spiral Scrcir-dri'r- 
«■■!. lEtl " Ywikou" TpaL 

lEiiiik. Uje 1 -~j li | hj I L be- 


YANKEETOOLS 

m ,.,9 Tiake BeS^ 'Tnecka^tui^. 


NOPTH UliOS MFd- OO., Lthtih Awnac, rtuiajjeljihia, E3. H. A. 

1 Y i!' 1 mu wb. 1*' Yankee-* 1 Tool Bwl» illiiAlratinw ntl " Viinipc ,r Sm" 

driver?, Lis^m nil Attodmurjitii focr Spiral JJfivflra, fl£io' a ~irvE LJ-riwi 

Push TJhlla, Twft-wiW’-l CU-indil N&™i Driltn, JUtehrt Ureoar-, HlUirt ni 
Ckaiii Unlit-. HwiW^i'hJri-'baac Vi mm?. J'tt. 


A d iS hj>>i 


tt'rirn WrThUa (0 twtyci'iiaci n nicucim* ^'ojinidiU ■■ Jfccknulca 
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All-American Star Practiced at Home 



A Mur bnlfbni.’l tty* four ymrn 

]□ I'lUlr^r — he Coined UHliiiiL- 

wide raitic by lui nhLILty to 

flidEfltEp tiK-lClrrn! A-1 fl boy — 
l<r practiced far luoLirv cloJcTri-E 
1 1i r nij y |l and ajiHSEid 
piLl'i-ri pig -E-d in h.:i. bul k yard I 
Good rcjtjtu'wls . l j teamed hy 
«iEh trclncnj . , r mMe him a 
isiKi liroken Acid nuieiei 2 
He vui Al]-Abirrir.un two 
JraaraN 


COLLEGE CAPTAIN TRAINED 



Slorigi uf Stun who uvre not "Burn** but tT Madc'\ No* 16 


THIS great coLlcge halfback 
Olid coach told i.l-i about him 
;l few days ago) became a star 
be«Mlg£ he wjis able La dodge 
am| twist. away from ladders— 
hecamt lit learned— even as a 
boy in. grammar school— the 
greatest secret (or aucCcas in any 
sport — good footwork. 

Watch a (lumEy player in 
baseball, basketball or football 
— you'll see he’s down because 
he's clumsy on his f&?tr Good 
footwork, having your foet help 
you, working for you, ia a tiling 
every star player leama. 

Star players. (rain themselves 
in footwork, Visit a college gym 
and you'd see f ootball halfbacks, 
hockey stars and baseball 
players playing handhsdL aktp- 
I>l hg rope, boxinyr— taking a hun- 
dred different kinds of exercise 
to train their foot. 

You’ll sc*;, coo, that for this 
sort of training more of them 
wear Keds than any other kinds 


of canvas rubber-soled shoe.% 
Jteda are made to help your 
footwork, Kedss’ safety soles, for 
instance, are of sped ally com- 
pounded rubber. They give you, 
a sure grip, that means fast 
starting and instant stopping,. 
Kods" eunvas tope are built to 
fit snujl and comfortable around 
our ankles and insteps. They 
ring you long wear and true 
athletic support. 

You'll find Keds carried hy 
the best shot dealers in your 
town. Ask for Kcds mmw. 
They are not Ktds Unless the 
name "KM?” is on the shoe. 


Tutie lu on. Gils Vhji, rite Kml? Ry.-Jio 
Mnn. every Tuetday «vnain« wer 
M.H,C, — s-t-ntionn WJZ Hew Y-eu-k, 
W&AL HilticrtEirt, unil WCKY Cir- 
rinflati at 7:1S Dnylisht 16:1.1 JE.ELT.) 
StAti,™ WENl^ Chiura KWK St. 
L-L'jia. and WKJtN kajidUA City art 
G:15 DayEiiflvt C 5 :is -CjS.T.), 



The Dog Cun test W inners / 

The niLTncs uf if m- "ii * winn,'™ 1 1, Hie tied* 3th,-. m,. 
aurl Keri-i Photo l’o iilcflti will lw n o n I'unei il in 

PMlifJ iIJhpIuj-hi! in Krtl-i sI'jK-h fcn-|i i i n Srpt. 

flnil Oot. 1. VLllir Kifdn (Jeb Iee *011 iinvi- * 
Eiiiiijiti i^. Ilrt >IL prin.n.fj'h .in 'i k-IM Erlt you 


“ l-iikrr nr nrol ynu h*vr wi,h tin; ,-,f the ps^U- 
FTC-ril <l<j)f.i iit npf nf th.* [iLlr, Of Krrl-. 

III. n n| »nir Lhu KnU t’flntrM lidilur. %■■■■■- 
WiUhH-rH n ill nriTlOU n n*tl r'JTr'rr in| [Ti,i 
ETP in K-L^l^ *liir» ,, IlnrrcvEP, Dll ill* .1 II- -n I hirpl- 
1E, CiiEici'^t k4iti>T ^ M rvnl h. iiiT^Ein.o | Id tur 6t 

«OnKniUliLll All, lo. ^»ETJ- buy il* dll v. tin liH [ 
■wen a pnii-. 


KliDS ■'HaLDFAST'"— A light rhor 
rind o fast one, “(loilcfuc." alvM ytiij 
rrin:irlrnl:lE spEid , HlIEnEM aikd 
fort ac a law pFiCW- 



TKIi SHOE OF CIIA^IPIONS 

Keds 

FE0-.U.9.PrtT 

I’ltl tfiEj M HtL-i? fl ijhi-HT H.'r.ni fin n y 

Keds i*H ior SIAM, 11,25, $1,50, 
El. 75, nn ul up to H-00, The more 
you pay, the more you get — bat 
full Value whuLe-ver you spend. 


K H tk3 '“c L AD 1 AT L QR’ I -'“Q Lnd ia- 
toji' r luv( ]v;i[ii il :ir red and hi boIch. 
The mi Hi; lupfriafSitTif rtiiy? arid ru^nl 
t<^« trine you ttuai^ ppred and * U ier 
foot-work. 



TS-'p r - it u'ritino to mi rrrrafl-rr.! /linage nirHbow Fajtsli'ur Jf tc-A uisiGir 
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IIS 



SAVE ALMOST 
$200 QN WORLD'S 
FASTEST ADDING 
AND LISTING MACHINE 

Drv n ■ r eo nDiun Oic FedrTr.l .VM nip anil 
r.iicLiiC Mui’hlric -H-ilii rcr-ullL niMhlnc:. ij 
Inn |ii I -:i- :l jn:.r!ilk.<->, I hull jlNi Jii-i.inE 
FcT* I-ViSitvIk jir'.ll i#*H' tlifl DWIl'Dl Kunr- 

L&lee I Itey r.rc III I I .V pi ' I?PCRJ] 

Ellll-.ttli. [>J|| !«. Il!ir v .t.-Il ETdllC mil 

Iililinv. ! -Ill Ir to Mil f ir -i 2 .il', rlk-nly n .. -In i' 
In Hififlrol'iK. .-I- ml ni;. mi In IMilPli HwK 
□ muiml — fiTEQ i lie werhlps ivir - -. hunt l 

I • 1 1 1 1 1. ■ I ■ L 1 11 ! 1 1 u : i2-C [ I u ll billall llni i.illj ij[ 

l-.Milll., mil Will U |'ll HUH III iLili u In , .iif 
hiETh-li— LlWi Ktilkl Cfci.1 Will sKlfetl Vll-J inr 
j CiiTr- to cmin;. 

1 TiiikI rmti nri himlii I iKik m Ivlin - 
titf.* -n-r *til' BprHirriLnLrj- TO- Ijciy 
1 edc rul Adding M a.-trlnei ld.cc 
iiiOilCIc. MiflJ-' I T-u IklLiCd . Kuw 

VTLT HIV CiLTlLllilHft C lull llUllI 111 LIlII 

AnHinL |i :i IiIll-. 

The J'cilcrat at ITH.iiO la Uin meat 
fill iLC! in' bn.T2c.IC. la ml' III .2 bkl&lf >1 [Ur lils-E- iki . 
It m.li ilChlcriuit l:j rh.Hi iiLn i imi'ii'h *.■, .■ ;• 
till !*l|mf 111 Llm lulihliu r.j,r>.li:^ Ivulri^ 
MMl UKMI1E M r recliunlnl nLotlon. jiulll 
lij- Chlt-'p PiilibL Fire- Anna Co., hurmiid 
for EHeclJlfja nuctilknc wurk.. Nornr UiSimi 

llU 4 BUtlU (kf VW fcillikto «lii) i j.|Kii.ilry 
SfitB (ifi^Pwl (or to hiH- ■ pdra. 'L'hld UD- 
panii-hfljij Talur It po5*tlj£e poly Imtxj* 
it*, i ■.■.ii::i- 1 tho o[ ITie Fedr-ral AUiLIni; 

Marline Cimnpa-ay iinil Intend toIlii.ul.iitc 
the nut La: Lm-cntiiry :|k..t r.lj . 


i bi lliliI KLcllnift 
£A|idcH.y 

Clcnmlnc :-n i l.c 

1'I:ii..J: rimiili. 

Wright, Ml 3H»>. 

^i irrif r Itn rlrtifT 
tl i riL .1 > .: «,■ ni i-d 

Tvrirkjr.i; |i,i,[,. 


One of (he fines! Adding -And 

Listing Md-shincs E-vsj Built 

ihi* H5W fiHjuhil to ini? kininscnt 
machine Uiut I-- Is uac la nrnny of l ac bn: 
rail. Ill I:- III ■ ll houses Ilk tllO b.'ll filr It 
tud iiu mldlias and Lilting ciimclty- of 
Si.uOfi.iMfh.M. Mi i;i csifly u-. j r bJ ri k t-i-iiriiil 
lUlkl evafy Minaru : u: : I ■ 1 1 k i ll M Cl 1 1 Li 1 n |m- 
liruTETi'Hit — !u"l yun.illHy — nair-yiirTErtiiiir 
My- hoard — twn a-jlor rthboa — ill Inch 
eiirrlki^E fuLly vIslK* dliil.-i i.nd cl-^ts; 

m=i Llir (ivji'lhijjHl Ll WlCi.iiL f=kliy Kiklili 
of IEw Hlnirl^ikL n-TlB^C. Lt nikclLlcilInH. 

dh-*lo j nud Hi|iiinini-k, u« ^t'li u" hiWk It 
1'rluti iilriD coluinaa. liiidi iiideIiIjiid la 
c.'.rrhiilj- leiktcd, Lnipectcd und puckciL un 
ctiit It nLiI riiin ii yau In A-I CicinbLlnzi. 
Why 1 1C y k 1 1 1| i L | : i . r i : .■ fnF m III .liLj lliklkllii him 
wEii-ic ydill mu li :y tin lltkr..[ ii.x. L him k ■ i r 

tiniLt for 


ORDER 
VOUfiS TODAY 

[omorrow May -e Too Lite 

(ir-i mu. nf thnun TnrririTknbta iMldJaiij; 

laiacJiLacik. Vou ytlLI bo ilcltqiiti-d v.itL 

i : ; 1 r iiuretilCMk. V i :■ | wil| Phi pruiiil rjf 

jnor tiiiTEivin lsilU tE yiiu bovc use for 
miitlliiAiui ijiCi: li.iyn you ui|| In- iiijiiik 
!o OT-i.bik n-.m-Hi t'lMjerLklb: irt Clt2lUra iL-aii' 
itimr:. 

W'|. will | hliijy I.H1 c.ipi'11 Rrrijullt fn 

cflBDH-Dii. rated, in Du a';- ur Eti ltd street 'a. 
ii 1 1 1 1 ■ r . ■ ;>o debit ufl r briii It nr nuinn^ ijFi^p 
for 20 % of lilt price. 

Vn-.j i-ci.ii cjiaicUly caenrtrita cur 
finandiL standi iig by rEfi.'rrinc in 
IIiiii'm -ir DruiulTcct^H or (o ini' bank. 

itcnil In your enter tudbjr. TIieP* bin"* 
i iiHTCMitlle LuMituttoOL tianti. ftictirfy, 
KlmfMir i.-lllOki I lull- CuT: uflfnrd (O IkflTTUhouA 
:m ).iliilii2 rmichtTiEit LIi.j lnw firlet-. 


The M & M Company 


SOO Prospetl Avenue, 
Cleveland, Ohio 


IFfe-rn i.rfiC lhj; ti> cidl'f'i'fEscry I'J.'r'iTyiT NtncttdH j'ltpa tn r .Ut'irfi mirtij 



lift 
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I IriiJJH: IrlUr ncyrn IirHi&nju to llelt-n 

ni?w Atarrfin.|E 1 m ItKO-T^ii hr- 
j.'ii ! U hr*. SlLt ItiLH Jin ma riK rrH lh:i i r.. in .5 f*+-fc *, 
SimrJari inll^flrpd f(LbttU t 12lJ muu-ljcIj^ 


soothing to 
hay fever eyes! 

If yeiir aiiiiujil buy frvf'r Jit lack is 

accompanied by iirEitng., lmririnji, 
entering eyes, h t rt:'a Wfleumo 
new e for yoti . A 11 you nt-uul to ■!« 
to pain relief 5 s apply a few <lrqp« 
of SMiotlihiit m urine from time In 
liiiii:, Ahhim-t innnrj|iat«ly I lie 
irritntEiin will cca*c + a lid Ijefuru 
jflur tyEs wi II m |u]i watering. 




A Build a CLOCK 


FREE BOOK 


Bt# n H*x TOU Btfi Makt Fin* 
docks Right it Horn* 

■— l:r TaoMtU. or to bD a: Li .c J'rriilr. Wd 

t li * 


ortnoefc WiiIIee, 

.lfidw^ .tfafilni? 

ns*™ 

*tf * 4 »# 

fX MMMh 

■ffslli -Saw liar 
crui! 

^MFJtrciW CHIflE CLOCK CftBFUtr 

IETD-P- n-jllrr., * 1 . Kbll.il.lHAI.. P,. 


To Anyone 

whu rpn linn'll r.’imi 
Ihlj cilntf. -n-nicii in 
Il'iMIliE :i 
WfclfitlE. In I :■ .1 
UTii-m-nS Will lb Fw- iLum 
WnierEWKif QfSHSC, 
or IbHE Him Itturim- 

LlnCi 1:1 CKit LlTi il-.-Cl—J-L 
<1 i:M iHi-t hULLa. ID 
rliilly 

Frnrleiw CtfuiRnt Si 
ICO Ujiii-.- Hll-uagftf 
UiftiSHluri; 1.1 r.T: ■ - r 
bi.H.|.pe:H.ir, rii+lprwf. 
iicidprdn!. Ftpb frnrri 

FT-r-v liuJL arid TFaburn 
d^txr Mb«riiakid eI'fte. 

Viarily tKm- 
ru-r in annd- 
yiE, piia-h ru 
■ rri nc Hirxu 

jriy-hrj. 


S»->m 2Sc I'.riT ii iull 

site i>trtVl* nr r**rl*« 

WiTCJItCOOl I'l'nifflC 

ind alibi* :ni far '.lit' 
lllx r.il ''Cot A ■. '.| 1 1 li :■ ri I - 

ts3"‘ Saluf fiffn. IVtl 
KltlE SAMPLES, 


1000 Uses 

I'l.'rti™ W^.l.n-|iriHi|l 

CStimit rvptil-ra UMli- 
«■- rnrOltlJT^-. ThJbOH, 

iirt-lilim, :.i: 1 - ■ Ihi| 1 k. 

Imur-w. Wnia, 6 K. 
t'^ii It nn puy nuu, 
rUil — (lutii, mUtHr, 
J, chtna, glni 
fitw r 5 rrin t* any 
jIli.I od l.-.l lJ.!, etc. 

AGENTS 

WANTED 

ni4.ki' iiIl- miirj-] p,i| 
vi'ir 'n:aipd smIIim 
Fr-irV-rts t'OEimr u\ 

Hffl/ biiiitf. htiiri-, 
|:.Lr3Lji Hln ifi, t^rtury, 

■tlf . ‘■'tJ-TT Mr rut 

tlQC MOTlIenl lldl‘ 

Hem-. HepoBt ordun 

flirt. 

r.' : 1 1 *■■ ! L' l ci.'r.T-- -I , i 

EjLTrT rrii&Ji-l Hu 
c-roi' eat rvii u.k. Irbi 
4*1 "Irr i*ripp Jrr IUI dv- 
Hi- ltd ►T’F-r il “On 
Lfflir. 


TEERLtSS 1VATER PROOF CEMENT CO. 
27 Ji> FicUfar Si. Vt. iJbulr. Mrv 


WA-K±\mm 


BOAT/S/-YOU 

r ^njd\. 4 orifi of the tliOLi^mids 
i !"i *' — j who own Jjne bruits — - 

-■ ^ — t-hanlo to the Brocks 

Dlclhotl. T3 lc Bnc-okii knock-down svstem |.nt6a a 
Fen] boat wilkin reach oF any jiocke^book, because 
5 b saves the prospective owner tu-ivthirds of his eost. 
No csjjericEicc is needed —even the rankest smutk-ur* 
5J he can handle a hammer und ft screw driver — can 
build any Brooks boat. Kvery part, is cut exactly 
to sleo, and fite the couirIcU; plWn that helps you 
do the work. 

rttud ]Q -Dratn todjj (™ Clin »,ir ]!JS1 eatnJi ■•(!:. W D.wcrlrd 
iiiiHii ti. 41E rniwP!, Duibonrib, runuTwiiitn— acr kinii yi/.| w:*nt 





INCREASE YOUR 
BUSINESS 

film H' 1 1 p 1 1 r_i I- 1 m rr.Wf, 1-;® &wj«. r In 1 lu f CulOri 
tadi film Or diD 537-e 5 "fiaf AllDpr*pl| ,r Bntfcy 
Sln mllo . -I.i . .? |a Pnni- CM** f'F ftnyminp Tjwtf, 
*12^6 P«nr«d. LI _ jwn nr TtfiewI id nurri h»rs. 
k up ia SIMQ wh dftnilun, om p:x* 

■ jjL Llil** Hind Bill*, Speoloh £f.lu* 

Et, Annauntnmpnifc fipIL^En*, 

.iLlBr^L Menus, -Q jmIjtIdhi, or "wtui 

lav* irauJ" Wrin — 


Dtpt, l.-l 


BOAT CO*, Inc* 

».#ln.w Wet Sldfc Mict lsr*n 


Gmci 


tor 


1 ou. 


EinU 


Good 




In Your Home 

Our ERirvcLfiiu- jiront iraL M nvie 
M nr Judo kJL no Inw iu |,>.IXI i>.n i |mi J A iwi li lunl, 
]1I emu, ftn | fi i? tie mid vTU-jcttiini at f set-pry prirea. 
A unniple-tn Line ,M br.ta ntiindard nut Ifi iueh.iUci 
ovkilpblv fit luW DrirjiM Tb-jtb fei-clinr.iEU srrviec. 
Write- for Lie. FREE eu'laL'^un. 

PARAMOUNT MFC. CO. 


Dipt, * 1-43 

Bnifan, Mill 



Long Distance 

Receiver 


Amazing Law Price 1 

Quality Performance 

ail [Uhl*: rrjDld Ii ||-JL| |!tl 3 r 
UK J ■ --li inTl 1 - 

~S H .1 |*iiivbvr Ijlhn I : :. ■ T Eib Lii- 

Will Ilf. MJIJ- i-iu- Uli'-Li 

.1 ! r. -Jlri . tVy .- MkH.i-iii ihi 

rbii Ih-ip prt- wc|j j*nll in hi*.- 
■ :■ -■*-■ wit ■> * ni'!|- -I t-uu-a 
rnlVf iTl'i tUBt It, “ill il.'i lb-rtf 
LliCYIlLWIIC i.l.-l tube pVkbtLH 

tf ,ii ^far-irlc it-:. yuiiT . _ 

fi li noy vsiU t» eofandetL CrObr Tijof.f 

OH SET QMI * 20 .CD 

h' 5 r«-*l-lr ' ■ A— . 1-1 j. l -i , 1 rnM* m»t l 

tV 3 *J * 1 1 E-T rr* ?;.'i fJ.A .bQ 1 . ■jj, il |&JJJ ibyjlll With ZT~it 


FJita tiv-ifiticr ht itde-frfi^ct'j ®rcnw mctiJien l*i>fniter 31 ivc^nn rpa 
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30 of the 1,001 
Uses for 
PLASTIC WOOD 

Repair* furniture 

Repair* gouge* 

Repair! chipped venetr* 
Sealt cmcht 
Repair! break* 

Secure* loose drawer 

pull* 

Secure* loose tRiton 
Repair! broken toys 
Kt-icrli huilt-in tub* 
Secure* loose lile* 
Repairs bathroom fu- 
ture! 

Repair* towel racki 
Fine for icLudeting' 

Seal* drainboard crack* 
Sealitoloi traund pipti 
i crack b in skel’vmg 
Repair* broken balur- 
ten 

Repair* linoleum 
Repair* baieb-oaxd! 
cracks 

Seal* Floor crack.! 
Repair* concrete floor 
crack* 

Fill* old screw hole* 
Seal* crack* in *tucco 
Repair* Wood rot 
Foe sealing window 
frame* 

Strengthen* rung* and 
Joint* 

FilUoraokp between 
floorboard* 

Repair* looie tool 
handle* 

Reotific* mittskti in 
carpentry 

For cabin* t-miLkm g 


Many Industrial 
Uses 

Tensile Strength 

3LOO Lbs. per «i- Inch 
C mid i in hi point 

3M0 to tDOft lb*, per so. irr- 
Weijjht pur Cubic F out SU Lb*. 
Absorption, Freak WaicrlO'fr 
Ahsnrpt^in. Oil , , . 
lEultl upon srimll sltuws 
iTHTiite Pine nt 1001 . 
C'.imbust ibiLir.y, inception 

(charring! . AWf* to SoO 41 F. 


You Get a Can of 
PLASTIC WOOD 


FREE! 

—if you can 
Name 5 Other 
Uses for 
this New Kind 



of Wood 


This amazing new kind of wood that handles like putty 
and quickly hardens into wood — water-proof, weather- 
proof wood you can carve, paint, or turn in a lathe— has a 
thousand and one uses. In repairing breaks, in covering 
up signs of wear and tear, in modeling, it always does an 
expert job. 

Without a doubt PLASTIC WOOD is the greatest dis- 
covery of the century. 

Here voull see 30 of the most common uses for PLASTIC 
WOOD. Name just 5 more. Write them down on the coupon 
below. Then mail us the coupon and we'll send you a regular 
size can of PLASTIC WOOD— absolutely free. Also we will 
send you a hig, profusely illustrated 4^- page book crammed 
full of interesting facts concerning this new kind of 
wood that comes in cans and tubes. PLASTIC WOOD is 
sold in 9 colors by ail paint, hardware and department stores. 


FELL IN AND MAIL FOR FREE CAN 

The A, S. BOYLE CO., Dept, S PH 
Cincinnalij Ohio 

Here arc 5 more uses for PLASTIC WOOD. Please send me— free 
n regular s-isto can uf 3hLi: new kind of wcorl. 

1 .,™, 

2 

3 

4, 

Nanc ..... 

Scteel & N$. 

City Static _ 


)odv righted material 


"LFJirrn v.'ritiiio ia njiTi-rrEiffrr.i jhT-niijfl iiLrntimL Jfrrfeam'p* 


ne 
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SCIENCE PUTS HEAT 



- TUBES 


STERN O 
CANNED 


, , . NOW 
WOE! 

CONViNITNT 
THAN EVER < 4 . 

H EAT ceid Jirlp you any- 
where— *L njiip. 10 

tbe sliflfc *L JujIjii;— witL ±ny- 

thin^ I lul riivslh In-— L ryclit oa Ibc 
jpoL— - =- i J l= r i r-L- . jiff! rI-up. etc, 

13-liw )id|iJ A FJU3E tnKiUrl 

pTE» pnriitil, liiataivicio iiks. Let 
SJprnu rerve you. T'ljJI-t-.i.'ij ctilv pfily l&f , 



t r ! In- i . |-:i. 


STBlIND CORPORATION 

H L-.II> I :!7 1 J i SI .mil, NV-W VltI 




^■rail r=H- yi'iUt- Li-i- 4- liHuikls-t. 

i eDtfi.'W Ft fiir foil— ttflw. 


Wirt 


Aidra.! 








Agents & Distributers 


Desirable Territory 
Is Still Available 

to ujtjJcrLcnird fratLdtisr 
salesmen acfustomiKl to 
e Soring tasJj eulra SSih'L to 
several ttinttsanci dolltun 5 .: 
laftoij. eounettirm: pw- 
tected territory; hot pea- 
nut vending macdi J ne : 
Rnrippy brand new deal: 
lull ni life; nisr forreiu- 
Iffltod e-jiLcs plan big swe- 
fr-ss: work Ftoin Leads: 

t live si -Hi tin r 1 1 1 j l t L fi. r j i( L n n r- 
and mfvricJKjp jn ftrsl letter. 

Roy Stringer Co. T Lid. 

D6B Ft. Wayno Aw*. 
Indianapffllsi Indiana 




Guns 
In One 


Kmrt t truiy fsr 

tTrjr itfrw F H R £ 

QiUliw Mo, S&-E 
whl* Iff IN Tna wHx the 
Isrpirn lac' 'Ifi ' 111 Auranucu! 


■ ■ .. ... . L. 


A Cinulfll 

BROWNING 

AUTOMATIC 

tht fiL-.- :u it. r- whL ajiortn 
rann Hjj-OVffrth^wnrld- 

3 or c-ajMicUy— 

no fijiaul |n ^tal- 
it y i opsifftf. r-i 
Jl-iMlh. 

IkCt'Wfi. 

n 01 

Ci J Lj-l] k 



New invention 
f Keeps Soft Collars 

■ II Neat aiMl Trim! ” — — — 
BARSTAT 


2 + K.OlIJ. Nh I #Wv 
Bar All:*! Into eeMu. 


111 ) :i -4 1 -r-li i|ri 1090 41 0 time liiAKIas 

i W »tM 4 wart. DPhn b'lT^- Nn-rum- 

fn 1 i M ■•■ ■r: ■ ' lliii I aauala and Hal. am 


r.i(.ClO firnfit n-IL.ni 
-h'liit -H-T Tiic- : 

■ TKJI7T. 


liirr: 4 to liters anil d tutors. 

III. Mm L V. 1 r* 4 ll i[ Ll VI II M JIM 
.-'I'llil :-t ii- ■ ■ : on rr_ pip um.fc pTr-iHullJriti., 

CREST SPE^IALTV CO. 


Hr* C.mi Duldlftj 


ChkfcH. Wmto 




I'liirriiirn lJ.i^*r me “™ 

run hifltrrr. L>nuiuil cirnluf 
I ii n i? jr f-nr a mbi I hi 11 ■ mm. Mac* uri iTHca 
n^(-FUHiTI ba r- tucK. Part nr Tull bmt . 

ei im .Wfii* 

PU U Anr Ti 

AuiiiinrLiif-ttnilLriitiiitiK'iijflBrrtloii. Within , 
hiarJi (V DICV Iml, -I:iilj. IbUln, 

mut t*r owner, «e. Exnn koiuthwi 
iili.ri "ii ■ ’ i ! . I wii nr rjiitn-. L- -.--i :i -I M- 1-: m- 
ti-ey (o prsrtnrirrH. V nil k-t> 1 ypur l'PI 
t ierj day, iv rlts tor [ull (wtaiu. 

Tlio National Fflinnctal Co. 

CG3 j Mfiliu A>t. ClcWBiund, O. 



FREE TRIAL Lit yJElU 

— SE^D MO MONET— 

lull Sim ltd TTi sill ■ L 1 1 1 C.l- ■ »jL-r (nn , cd>iii > i? 

- ■ ■■■ ; ■■■ . 1_ _" :|i4u drr rrr-ii pj-pct: 

■'If OHlFAlr L' H ^11 rlFfc.l l!»- Aj-UIIUih^ db| Ici-trir'ii 
ITwW IT "- 11 “H'+'J il‘»r 3 D iLh I ritll rill .rl hiVil imry 

back. ,WrW«iA BAT In FEED I.V- Mr 1. 1 

h-rw-W ^nnh-ii VAB-T CALCULATOR £&., 

'Mfrr-i fi n.n li IB. Dipl 3P- CHICAOd, uLUNiTAS 


VEST POCKET ADDING MACHINE, 


B . L-M gj- La. Sf JlliJn 

if. Mil a i-if . MILi 

U. G-fcfilUilrAd - • maJ 


HIfUm. TtC-H 1 

: ^ Mi ii V- 


ri* 


Big 3 ft. Telescope 

TuriR* Hoffidhl F.rt' Plw*! ar to-'tlns at thn Sun, L i ■ • - 1 _ > i ■ - 
Cm t» Hied a. a Mlaratcopn. Cwntbiml. Rl|t vulii*. r-«i ;■ ml 

) L.Ti. C. Jr. I Vr ii'LLri. flfnr M M, tnmomij, l.«| k Trmtffrk. H, I. 


bonn-fl. 
I Cl- E . 1 1 : 

LricLuilu-,1 VRUk, 



MOTORCYCLES 


Pay At Law As f 2 . 4 D per Week 
ntndrrivn^, H irky -PnTtdi.pn-H. InilSim. 
r-lii:E- Lhi nwil aihi rrliu.ll . tS jr. rln iln to 
hdrtl ICtftll. S.nd H>c fur IJi| lod.ri 
uterdw HRP 4 , C 0 „ IB Barhihymi., Bmui, RUt... U.JhI. 






popular mechanics advertising section 


IIS 


When the camera looks * * . 



framiin? |.n ! ifll<n b<hind inm. wiiii lm c^i ■nicic Imporunt 

a; T in ill liic. Hut nmt rnpnrvr, h^f Jilted ihij- f'l Fy-itery. Hfi 

III 1 / <« tMli een lie imiMfli eemtnJilac& 
cA l^htrl Uimlinnand nnn rn rrf!;<J,]n or Oillil I}' 

EiKjlinc il iahMuuliii^. 


'iflld -lOl'L 1 * fiijf-EUlior JutJ HH £ l. k .i l' jl 1 1 rjl h itxl 




through this quartz window 

Knocking 


(gasoline 


must 


CONFESS! 


E NGINEERS can now watch gasoline burn, 
A quartz window sealed into die top of 
the cylinder tells their eyes — or their camera — 
the full story, 

A photograph of ordinary gasoline shows a 
smooth burning up to a certain point, then a 
quick explosion of the rema ini ng gasoil ne va por , 
Instead of pushing down the cylinder smoothly, 
much of this remaining power is wasted in the 
knock, causing overheating and vibration. 

A photograph of Ethyl Gasoline shows alt 
the vapor burning steadily. The power is re- 
leased in one smooch downward pressure just 
as the piston is in position to use it. Control led 
combustion gives maximum power without 
overheating, vibration or harmful knock. 

The camera- reveals these two types of gaso- 
line combustion. One or the other of them is 
happening in your car every time you drive it. 
Get the power out of gasoline that is there — ■ 
the power out of your engine that it was de- 
signed to give. Fill up with Ethyl and enjoy 
the sweeter, more powerful motor, the better 
performance of Ethyl's con trolled combustion. 
Ethyl Gasoline Corporation, Chrysler Build- 
ing, New York City, 


E*. u.c. tyji 

ETHYL GASOLINE 


When wrlHiij to advcrtitrtt pi™u menfipK tfoctanieff 
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Earn 5 2 to *3 
an Hour 

in 

Your 
Own 
Osh 
Qujines 
with 
th* 

FOLEY^SAW FILER 

File's ill kinds of hand uws, cross- 
cut circular taws and hand saws 

W. B. Menses ropurtB, "Am usih^ Hie FrJey 
Aulonmlic Filer with preat ss-ueoeta, BuiiEMSS is in- 
creating: daily due to the aatisfuctoiry work turned 
out." Mr y. flniy writes, JJ 1 file fin- rEu- whool 
(/ni her^, Tint Tdej limim Co- 2 City Wnt^ Wai-kk 
tliL Burner Co., (’nrfuotlers I'mcrn, lumher yards and 
many othenk Between Aug. -1 and 28 I filed llOfl 
eaws lor the Bchocdrt." 


Mo Canvassing 


Our Free Plan 
hem to pet 


tolls ynn 

started. 


Mmny have -star tod in spjuie time and fviiilt. up ft N« 
jHiyin^ permunent rawti busjftL-^s- 


X'o *>yp mrnti; noecsgftxy, Jn^f. 

low n tew simple instructions 


the Foley doea 
easy payments. 


the rest! 
Act now t 


Sold 


You cum do its toe f 
Fol- 
nnd 


rn; 


FOLEY MFG. CO. 

fiyl fdrt M4f. tl Mein Si. N. E. 

Mjrmeaip&lfa, Minneioia 

I'li-.. i- sc Ail FREE PLAN dd bom I ctri tiu.v* my cum 
ll'-illl'- :- - with Un Fell# AuUlTLitiC Suw Fj|y/, 



Knew. 


AUdPCrij . . . „ ,,,,,„ 

II Via imuM ntjn Ilk* in 1 ■ ■ : i M-- . 1 1 ijti Foley Krv-M:iLiiik 

5 >t;ieli(TiM. tfcick here 


lEitcrt wnainfl picnic +s , u-tti! , tuH- Pr/pni<ir si ceAnnfc-s 




A Kalamazoa 

T i;fr^ Direct to You’ 


NEW™ 

Kalamazoo 


Wcftn ah* Tat- tllH hvW KALAHAEOO- 
1 iSKl^i'- TO - VlAF llMalu.-. u v.-; ynn 
furfur# pri r?'Vi 4L siTir.iiua-.il tvdtKtlaflli 
MhNt FCU 1 B*foClJ«d J i iv lYt fftjTji JiiCiTy 
:.|....*k. - LK 1 ,1 . i.* :i aju] lixiiH. kjJiiiiiuiixi 
iiricrn nm InTwrr.fnr Inwi? tk lti rvir.liiiL 
kalrimi.xre- miiilLj, iiimripH Tiir -I yyilT. 

■k ngrdlj malrloiir.-.l. 

"« 537,60 

IhcocwCoul mil Wo*. I Elaa-iei, 

liL-Hf C ' 1 1 1 1 1 i 1 : _i - . [I uh :|- -J L'j-:iL 1 '::i::;jth - 
■ m:w rviuri, ti: wr iaiirwvmi nCn. Abut Li.. 1 
S'.iiti J , I I* I f.il-riivi, 1 1 -m 1 1 11 1 1 11 1 1 i l~i 1 K id 1 . 

H>ltor*U lour 40 IH. 1 S 

VAUK* Dbd fcKFfptkHUI hT hnif rln-nlnfijrv N>W 
tufr ;■ u . Purr ;.t-^C-i pcfiFClir.y r ilCFii i. 


kalam Airpo stove co.-wtru. 

JDL HMftetitF ftr«. r HjhmajiM, Midi, 



Outboard SpEcdtiT 
— 1 Cruisers — » 
Fast Runabouts 



TmI >■!.! ri|lilrrp map 


Sl'A lul, i lr s Wink ■» ri Is 1. 1 r- I ■ 1 1 ■Irr |»^r £■'-*. me. H HI I - » ry | r-d 
li iisn h! ■ I 1 ■ ul % - 1 1 -jv- 1 r rw | ■ I rp ■■ ■ • h I ■'■E^ W h i 'AS bllU UK 

[ |J MiliM'ji ■n*n'» n'-*4di. Hi^r*l (sir piwipr uri- 

|Mn hapjmil. mH^sv niipn. E»cwr iid bruc iiwt, oilf 
> lift r-rt <»rrn»«lE iv*iii nm innir irrkm *p 1 h&b# -hlu: rail kin 
*■■■•; *»*n_3"|*^rr !«■ irsrf Imi » ?J ■ tMi'jrr. Viriu 

r> -^hjB^^Jimdar. O-rfnila hvl Co. IMS laka tUrd., 


MOTORCYCLES 

vroNDinruL baucaih^ 

C : 1 - 1 i>' p‘in.-l; li^’i throuen Bia 
ru-upcrcicLv# 11Li.l1 Jar aa Imw uj 

H.nfi p#r Tiiw-J,. 

Indliiki. Hirliy bitlluflL Ik 

and Kmderiint 

i'lMil UHTl 1 mUi f mT Hdbllh A 
JTHbm h -l.a Ua.pfMl I- dli fUl if dU iM4U 

WALKER-IHDIAN ta. f 1 JOB Buylilni, st, BOSTON, Mass. 




BUILD YOUR OWN 

AlfrOHlTIC ELECTRIC REFRIGERATOR 

Wny piy £200.00 ath] gp*nr*r l'-i 
jurat po»ieiil 1 >«Umk. maupelv 1 
lifa. Can be built Eurcolr EU. Scl 

ELLIILJ' Iriiilr. Kb JEFfrluL (uliUl 
tp.ijMirr, <I;h-.iIiiih rinl, ii : |. 
civ cirrj ilir .f . h no airn*- ns 
17 cl I knoiED mnLfi. CFiir.nEtc 

UiW-fri jiIb riiiiii kbit.' irCiiu 1 I 31 . 

f|rr«i-ir |f" m ■-■ji.-f 


DO YOU 


ft'AX'T a re^ tyiislAe** 
r*:ii'ihni-' n of ynur nm, 
wjfli 4ill f|» Ufuji! you cnji 
nl ti-riii to? Tlirn bvcAm* 

A [ciflT LflITfE;clflDjMT,:Li:'.l 

ld n few week* men hui LnetJinn Is kfvicf fees.— not mnUr*l 
FhTF rriiM'iMUy — hT3 n* fAir h »Tiie trnini ui.iinl iirtl'ier en relO’l 
trttdiHj, on- joxla to bn v. no nueru:#. Kst-.hl: shed HiS4 jlififfer* 


Ste phen unn laboratory 1 1 Easi; Buy, Boaton t MbbS. 
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NEW KIND of ROADLIGHT! 



TINY INVENTION NOW TURNS 
HEADLIGHTS INTO SEARCHLIGHTS 

-INSTANTLY! 

Ai IhhlI An- Invention that makes any hei-dliB'h.tB »t 

I Liint Iviici lIib miArl eI lumcrulianl ALek-siI b jiii cciLij-cly hrw 

kind F "inFmed"' light that bunlihe* glai-el So new and 
v"c*ntajr that it eyerynnt- nfT-eF"d fn-r inir"- 

Auclciry Lrp.L !□ aJj *ebu> erinil tkc 10-L>AY TRIAL COUPON 
promptly! 

DOUBLES ROADLIGHT.. BUT ENDS DIMMING! 



PKRFECT-O-LITE ■ ■ L'j-ni ill n axprrt and. I ■ y m.i n all kp-? 
Sciwicc aL Ib.iL Iibi v-=-nqu ara-d kh a gru-l 1 uk n I rhi ^rj vj ittf 3 


I T is i'i mflL-lftKWh Id cl dial ffliJtbl fat 
i - ll : ! . : i' : i .j I. : i - r =; Lave solved every hit; 
TJT'jbJOKi "except orn. A; kahi a: tlte 
-ii ii jinea down at i : i c S 1 1 , t he lUBjiwaya of 
Antyrk-j break foTth into a constant 
ru rhi ns it re am. at ' 'dim iiting :lil..I ilnnuu 
i ns, ' r Speed if c&iL duwn orsf-'tbinL to one- 
half. Every Monday Diorntiijg [inda the 
iilfhwayn UitvrriJ w-jib broken uI.jjk. 
■p.Tt'cks. cats In the ditch. OVCrtSlfBOd, 
t-li&UCTCHltigainpl CeL'pItocit? poita. Every 
man who ever proped dizzily down tlic- 
Irijjhwfty in tr&jst at .nin.lit known tliu 
iMSTFilile sentation uf being li.ilf- I-li iidcii by 
CUTS on Lis left, 1 1 1 L, I wr Liu- 1 1 L L I.' I. h.mi 

hin tin.li;, kis'jwi: liuhl s tax-mi nc dim arid 
sdiaiLowy and txrnctieiilly mart hlvs*. Mow, 
||L ft twinkling. Chis curie of ncRhL driving 
is lilLiid conipletr-ly and iHupiniinty 
i'eviIii tin- Hlr-iulUetioi the entire ranlaring 
y-nrlilJ 

hite Any Head Light 

Tliij rw lid- line din every la t-alli-d 
Perfert^O-Lito. IL Ls a lil-tlv invention 
cl~*L tntlnces the ordinary "'hLilTifi'" in 
yoiiT antomobsle lic-:n Itie.litH. Xo vtixn 
wiring nr iiivlall alien. Millions cS mntor- 
Ssta have invrsc-rd fmm (LEI In nr :nr,n.- 
inso-caiLfd " hfKit'' LiuMu and ,J Driving" 
J.iBhlb which at "best ate only nmliashlLLa, 
This new iLjjbtSiy; ntrtlwd costs only a. 


tiny frad-iuH AS tfibch. yet arLually OOEin 
lUinble road itluniLnatli'iti. Haeiiplreti neini 
for Gliiri: bhitildu, Cut:- tlira-iigli tra- 
de Iter ti l J:i iL-‘r- liqiiL, ve t ahrcilulely cnnmit 
(iLtre in. Ms ey«. Makf-a niw L ftranard-. 
children, rfeLanr aiyrt;., tic,. risible at 
leapt three tim-r-f an far. Nhw night driv- 
ing ftt 4(J Lo WJ nallfft an hour as safe and 
rosy, 

Mike Yfiuf Own Tost Free 

The fee ret of the nm^ii iitf a. I bn ns this 
lii-ii- lijthL iliwa i-f Era the kind of beans'* or 
"Tay'' tliaL it Lhrcivra. Insti-ad in ii in i -. 
lifihl. tlila naw iu-.-i-iitiiin pvtirr- n solwl 
Isrom irf dpubh^TeScclcd tir "infn^oil" 
IlbLiL down t be eat. I re- rntulv, :r. , Si-nins ay 
■dit idles al tire -side, as well a* disinnt 
■ ibjn-ls, ab-nlnli'ly c-U-ijr. Sjince lie to 
limit f tuMhi r -liismsainn of the facta abritit 
tills dianovery. IIhiIe-i jtri intfii'nlutiliiry 
■rf- T yon ate now LnviLed tn- be the judge- 
wlthouL Twkl ng one penny. The eodpirl 
Ijrinsfs filll iJelailsi of tlie- invention, tiffer 
of a set on FFLEE TEST tiiid I'tirta aEm-nf. 
ymnri r nioney-maldoB opportunitlcE. 
_s L . l ■ L it TODAY I 

PEOBIFECir-O-iLDTE 

HACHME1 3TER-L1 ND tt>. 

Cr«pt. M-ao l'irL»burrli T 


APCIfTCl davis makes 
HULN I J. UIDD IN ONE WEEK 


1 bte actual ly IS? tl'at i-liocee 

f-. - 1 S>. iu tl t ;.j -j - j r KE RdT I : u r . 


HMI I I LIS yr:ir. 
with lLM.iL WltATKVICK 
r,.i m.i.j. ... 


■ 1 1 -l! r, I I, l u ■■ I p . I'i 



Sli.i.O.i 1.J StiliMHI II MR 

w 

hfl 

ITlDLlC 51.400 lit Ollt WnkZ 
HkC ij V i - iilt ■ buy riiizizili Lii’K 
W. Vu.. Mi.-iJa Jlifj an 

iiiiL' urtlrT Wn||nrv ^ TifTTKiii. , 

iN . J , k nirb^ PUP-T n)Ufpp«4a 
fthr --an.j Omy Uiw l ane- ariim Ear nwt 
I ?thcr We fluo-Uii# Jtt. Jfi nrc JlsIi tmk; 

or Pprit'C Ellin:, (j* - ixiiiekjii Ter FKfeE TPhcT 
■OFFER .i ml E-rL Fa I I flt*tni.|n aT TtfrllCiy . rl c, 
Giursulml l“jan M:iil 

QiytfKi 

*™KACHHEI3TEIt-l4N& C£h. r 

Bapi. M^n. l J it| Al-l.-htk, , f'*, I 

Kirill ill 'L :ii Ik cif Fir* T-nC OfT*r. ] 
r.-u-r. nl - -nc j.r--n.l V m.-i n p - raa L: Ln y op. I 
[s-jn ii nor i.’-. Ti-fthonL HubUleaiinn, 


ninit;.ii.,..iiiM.LL....i | 

Atl'Jreru - r - I 

riiy Stale I 


IVft-cit writing tu advertisers jiicnaie sis^itf-irvit Pvptiliir .Iferfi rjiLrci 
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BATTERY METER 

PREVENTS 

CAR 

TROUBLES 


It PoMlblr I* 

at Ail Timer — 
U'ndarcttsrg.lne 
LI It 1 3, L>D ubltd 


Autnennlriln awm-m will wrlwrine lht* nrw snatniTraint, notlnd 
" Ttj frCMnw, 11 that i nr-L;i iii l>' tolls thu ruii> IsUcm ijJ yuw 
buttery — nebt uti tins iliwh. It Ml* flt b slanec id the battery 
in i jvi t^liiUuLd, ILIulcTrJlATiacd. ' r if wiLlur In niHiiLml. 'J'Khuii tlin-n 
ronditUiw < 4 w* praeiicnlly all battery troublra. WiieTi ycsir 
battery if 1'iw ycuUf <*T Tiuijy Mill an yob nr* at any tint. It m 
liojiffr-Tiwm at iretl nn imouyiiui to haw to bran! an aiilfliYidbals 
tt> gut it started, Itur-p jrnur battery in purfeut wnili(i»n s-nd 
yrrjr rnr starts vrwiur, f'ilifl nmeathcr. baa more power, und 
us j:rci?jV¥: troubka ait cticiuoabcdL 


FREE SAMPLE AMO Bio MONET MAKING OFFER TO AGENTS 

Wh mvil in on la every lncillty to aid ni in tht i)irtTit™tlrai at “ TH- 
m-i :h;in''- ,L u 'i:l an* inJLkl ti L ' a prorMiltlnni oa □uinujl (htt wnrfcera 
pan til: Ay uuKu mi t>. Si :ki a weft We ins RuiUliif Umse whu 
wntk Inr iu imth a Fr« ramplu r<ir iitiamni ratlin puriiaws, 3md 
TuPAY Cur tbki blf aiiportunlr y and Itvo tt-mpiu olTer 


GLUM MANUFACTURING CO. 

D^l. lid tfld W. NiAl.n.l ***■ miwirtw, IffL 

Become a Specialist 
at This Fine School 



eri I Tim UrjnilrFfiilly li mn ill 1 14 ; cliulr-- 

u-nn.n tbm Bell-! Ml nl H h.t . „ frinilfe 

KORN j— n 11 .iii k 1 m ■ ■ ii]L v L'lif. 

cuiv T JSH CUKH KltTSF OLTFtTH 

ji tiha 1 rrii | . ranoH nr-iii-t, TOiiiiirrd r . 

7 — 7 — — — Y.-jArH h| s i ,r " ft tn iii y»p “iGUBdr 
iVTT. H hr H'ic, ptsrnt on every 

I pkheit “ “ — "I 1 ' I nalc. Oo UtiOj lnj^lr*50 loe 

I yrnimir thLi modern. 
mrSli W “"1 rii 'ney-niikLnffway. IfOElN 

r* I I HiiAX^tUu .buTpvflr uivta 

I |_ ^ IWHJ dMTT'JP. 

Critl «■« |*rLj>rnL^i« nl Ti 1 1 ■***■ ? fMlfiln hub 7 Tiu 
Tfeil < Ha ■■!»■*. i|fe Lu'mrt^rtlS I i«jk i if iie>ary 

THE KINDER* MANUFACTURING CCLClAClnmtl, OHIO 


a MONEY MAKER/ 


RADIO BUILDERS 

Wi^^rty *«>lilpletu line nf rndi" pvrls Fur al[ Popular 
Mcehaaiij cireu.M aad replacement fins-tr, Inf pLl ji-gii, 
Send U* Yerttf Order 

NEWARK ELECTRIC CO, 

«» W* Madia an St, CHICAGO, ILL. 



I! in 1:1 your erji nm heard h yilftmD±nn jviivtor er niilL beat, t!W*niir 

nT kDUi-davn trains H -1 1 1 ( mp,nh| "iikJ ru.rln_ M tnjr imihIi In i-:i 

ih-JctjI trvia, tveiiw firr 1 .C 1 V tiiiuiud. fltaafl enclto® lOe turcvciljs. 
J, a WELCH, taw Pott-BL S21tNP.^W5U MlIwulneL Wft. 

AGENTS MSF.t 

GENUINE GOLD LEAF LETTERS 


To earn top wanes, to be theone picker! fof tke ]ob, 
learn the trade you like beat at this Y M C A resident 
school f amnus for tnrniLi.? out g'>od men. Modem 
ctmipmust. ImdividuEil indt ruction. Low tuition, 

M A_]_L _F Q_R__ F R_EE_ _IN_F P RM ATION 


S Kaarantecit to nc-vrr tarnlob. Anye-Jie fiia pur iho-m 
flit *HnW »btJ <ifliri# wiudnwp, bucfrnioiui dryland, 

Inrjc ern'itfl. Fapl Clark aaya: Qm a I ha A day TZATO. 
Ft, t.. RhI madt fliai la tya nmutbs. Writ* tuday 
For lf«a BSInpl* and literal ulTer tc KenrraL ogcatk. 
METALLIC LETON CO. I&.B *, Cloak p. EHICAOO 


BEDFORD 
YMC A 
TRADE 
SCHOOL 


1115 Bedford Avc^.fte-nr- i 3 M-2 

&inoltlyii.N, Y. 

Send me without ohlirnrioii com. 
plete in for mat 1 in on tch«-keub- 
Jeel*?, 

□ CaturpLllar Tractnr MarEianii: 
fl Avlatbop Mechanic 

□ 
n 
□ 

□ J( :uiio Mi'u.nr.r.ir 

P TaJkmR I'icturcs. 

Wceacra Ekctrii; 


J'lvinU 
Wcidins 1 
Auto !MediLiiiiL- 


WANTED: SERVICE MEN 

l/UEO maaTjfact'UFOF ha< a nuaiber of nimiLlciiw nijuin in vaTi- 
Hj'ii Jiarw OF tEiO Couulri 1 for Trii<lme-*Rtii hiott who arvi 
rapahlu arid wiULng to eriU an I’ictririe,, Stijw. 
Wwrotwiu*c9, fiehnuln, JluUl*. CtC., nnd itUftect and Kryiepft 

ttieir Finn KsITijnrui - tiura. Opportunity to mU new W|mip- 
im-iiL while' dniRA lFjih itrvlH umrlt, LbFhiQf* on inapedion. 

anr| niri'injj r.riFri iTom ilU to AW a week with, added tirsi- 
i:iufl tram rale of nr w aqiiipTruat. A, iL.L-L-.in. ihiv-tyLuF &, 
1HM.D f 'lT-FyW^ Bliip. , Duyiati. Oblp. 


Name ,, 

Etraut & 

Town £Latc._.. 


L>Ct 1JS niH'Dinniuiiil the Inrsit liiNikr, tip bttldy 

nn mi} Hubjctl. Fopular Mccbmiics I'ress, 
Chlmso, Illinois, 


CilHMflSii . p._ ? 

KRAC CARBINE ” rlCfi 

1 * jl AH ih« rinai "ifi 1 ■ I h “ 1 e r prki rllh. 

3k Ilka LaafeJ ••|>j|lia>? , |l| VWkl r B P«r 

lie-ad r«f ■-■a rnu >rml lieiaj rml airf h'pi 
L rfelil. V r.^ mop-f n| n 

(mu, AieriVnaill.il, t.iUClirP. JK-flle fejkl Lia-V'C fli'n.-iid. 

rt-^-lL n?Hrid ca %-'! >-r lan. M™jr r^r-ia-KI (F ie4 hImImuii! 

W. Siskii Kirk, Dipt, P . M.-i s 162? N, 1*1 h tl n Mil| 4 . r Pm. 
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Swifts silent sliders, exceptionally steady — L^'eiiln 

tuiJEb wiUirr. Fear models lor npf-n lake n ad river nsu uml 
for 5.E ill hn ntintriit marehi** and Hhalhm. T»e bis Factoriu. 
Quick ik j, VH':iy from oilier oat. Write For Free Cufali’E- 

THDMP$ON BROTHERS boat mfg. company 

all An n Slnnt, hrttilg» HI EVit Cnrilnnd 

WISCONSIN NEW YORK 


y righted material 
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nrir iticmJW .fiiJiimr ffcirS frt-umJ SrJ-tfi# 
I uriJnir JfrnrA I.iTthr. Ifriiifi! 3zS lilii. J r ire 
f .“4>. tiniy .< .T i'J ■^■itrn l £ F-TJL.lt.1 miUjfAiv. 


New Model South Bend 
Lathes on Easy Payments 


Jj |nrJb /unl’iv AVn? .tfadfr-r UTitJI 

rflUJOJ^riLijl'E ii.otbi and Ln^« « a « jfh 

■•yuJjUrni-HJ. JVfce , r , w M t#W 

Cw^rpJrfr h^Ai m niur. iwrkAif+tlrinjri rur** 

rJnii ii ■= ii* fr#^rJtTA £ J-fftl. 7 i3i <.^n r_ T ^ J j 

diiccn ; S12. AS niii.'afJjiV- 


prfc'cnf /r*i- 


rrjjcfl, S> # w 

*2G3* a *I356 


¥ OU ('jut UH 1 W IhkIuII iii tv Sfiiitli Hi'iiJ Lalliit im E-uny Paj- 
iilL’n l* of JWl’a diiwn., biiL.1ii-c:C ill IS IDurlLlJf iiu^tllL'iitEi. TiV.hi 

fri't V 1 1 L! sumc l;it In - I hut is u&cd by llic U, 3, LincmiucErt, Slate 
m mi muiiicipal dciinrlnicnt;i Ctntml FIcctrk+EnstTiiEin Jirttbt, 
fi.CA-, Lfiicru! M iitopn and h u mlr«lw nf iithcr IcMliim i.ui [us t rii-s . 

TSvw n-n.liEnr>- i m I m It hI imiIi Ir witl I ji |Fn ■■■ * n ijj I ii±nl*'»i pri br-a^HlrHih ^pi iii33fh dpi 
1,4 "V I jih Ui-H. \ i net v-nic «i vj-a, rirnl t Vfi-rH in TuifEi Srrir* ‘■‘4F’ nil ll Set 1 1** ‘"'N 1 * 
u.n- ii s ii lliil>l i-- all of ■H-liii-Ji iirr I-ijiIl and ri o^'miTKi iHl^ fur fine- 1(^1 nwnn Hurt ( 
priiil iirliuii ici 1 3 mi inaaiiu fiiCLuriikK ^itii III yiLil l*ur ^pihtuI 

>-r,n ice mid mnLntrn .nnrh 5«id coupon for detaiJiu 

.Seflrf WlMT f"r Hftiifii 

""Ii ■■ iv In- Ron n RdiUim nf chi-i 

f »'JTki JdiHI p»£PL, wLlIi Tii.irr rhur. 3QQ illur- 

I nli<B. Sinijitr'L r inunL riMiipIrtt iui'1 prtn k nl IhiHik, "n Ijibr 
r^H-i .■ ■ iiti _ KIkivi - hi I- hr Ui htmiljh 1 44NP -iLitTrprijl '>F 3l llw 

j r 1 1 ff h’ prurLkcdln lllf "iFKlrrii mu liln. Iilicip.. fw-nl p-UFlp.i J 
I nr Hmlj- iTr itiiLi ). njEli ur ItALtip# iif lUf i’-iiiic. L- ur#ptm3- 

lilll-lrt .lulu Nliop jTllUjfe— Hill Ifl pvr I'lHi-k 

■ ]nm n u. miidr] uniih Frrpicc fIi "|.‘i iijtIf" ^Tiburli 

t'nj f- mrin|c araincurfF, vaNtp* Jhupliiii|<F iiihI pi mwi *!*■ 

piviIh h ritmplnh^i Mjuliimrnt far tkr*r j-iib", fzuvlltlfj. 1 1 Ll J V 

frtr, |u.ij^|J. 

Cuml»U ifht ]i. 0* Ei 1 1 ci k Illiih- 

Inlrt nn-L JrK.riLca- ihr 96 diflfPMit *!»** ""H ■JT” 1 * 
fi# Srw 7 i[ikIi' 3 B-md Lalbcii ScBldl lLc e<iD>p43] 

iuiw fin yniur r*i , »jj'ijf n An-. 


SOUTH HEND 
LATIIE WORKS 


LMh* Bulldir* lor ia ¥'■ 


- 0¥4F 5«}.i:i« 3-D lit UlA 


SOITII It FIN n LATUM W 41 It MS 

t-HPft ht«iliK.n Sh, p Snath Eteiuk I ndEiiljfli, Ua Sw A, 

6<?i|firmim r Plr-aam b#hiJ itv IkMifrj r^ArJLnff 

H TUiv I# 3Ei.ii n l.alhr (25e> [ ] €nhflte R [^n. 91 ,6 (F^e) 

L-eirtl AvL-u f ; ]iD|i Prnrl'b# (Fr-n?) 

iVdinr, 


I'll «• Jii4-ui i'btn 


.■-3--Jn , rciii 

fTiHy - 


. -V*h i h-_ 


Z.«vrJir, H - r^r * 75 -Tfta Prix v 

•dflijr liuwn,- f 7 nwntiWy. 


Ca.n hr Ac-up.hi' f 


bitt pirf 'mrn 
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^JJeetjv 
t riiisLT’ 


nr i 


KL'lLRl YOL K 


era 




BOAT 


AT SMALL €JIP?iT 

Whatever type of boat you warn; whether Ft 
be a speech.' nut board cmiscr. a racing liyJn> 
r >1. mis n rv ia hh-.c iut he mrd nutabiAR , anappv 
inly^Ltii mmlyjuc, .-atrlintr boat, J l it -bottom 
rowboat Par out baa rd motor, nxind -bottom 
rowboat or canoe, the new 

POPULAR MECHANICS GOAT BOOK 

SHOWS YOU EXACTLY HOW TO 
CONSTRUCT IT 

Tte i h. L-.l iVir L’li iitv understned fi--T r hi; m: ■, 

etui I ’uiUlrr sci -U gpU: ha# Isccn met lw .wiu-i ly 
bui Idinst ihKC huu and pin ituiji rv«vry vi il i cp 
in tin- l i m ,m 1.CO1 in I Inn yni are abrwmn everyth In a 
Jlii#l nil h <fc*nr nolhms left tn .ijLK-.--we)rt: 

Tin damns w,cdi Ui the new Utm* Book arr or the very 
tifr-ln-+l-ir-rninnLr crate 

THE ONE rook needed 

BY EVERY COATING ENTHUSIAST 


Tii 


™FULA’ 

► " F d 5 


265 PACES 

■ Si.'vf ra t in Color} 

PROFUSELY 

ILLUSTRATED 


LARGE SIZE 

mo INCHES 


ti-ives you in :>ddiiinn in boat l-^ldinj intrirmnt ■: n, rvrrvthhn 


CLOTH PRICE 

hetd r * i’ Io'hiw jil H.yit 


Tuleii, fiandiiri|c aniJinit Setv cm merit wuvlirtiriii i iT rrmtnr Ipwhjl jwrm useful, 

l.ini . ui vi ritjic NjncSis, glcraiuy □ffconiinj* terms, labk:-. vie. 

Sent poz\paui upon itctlfti of pri&t .v t- pnwJ /w.r C {?. .0. ibivu-hiVj- Tii tfie 4J 1 . 5. A 

POPULAR MECHANICS PRESS-ROOM PS — 200 E. ONTARIO 5T„ CHICAGO 


IVftejl KfitiHi/ to nJiithffit'rrt vlCtind klt;*l «i PupUlaf NeCiiHA\C& 


III 8 
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MM tfH Cfll^igra ft r i 'Jet- 
r ! i ■ f,6<H>.r.iifr ike iqJ t 
Tri'ij.iirTui'c flrri/iVcjtf-ifrj; 


Fli| Over 
the Roads 

Z OOM ca the crest of a fill I— 'dive 
down mroihevailey — bank around 
that sharp turn in die road — iind 
"gun” her for the stt.1 ightiwayl 

All diQsc thxiJLs of flying ate yonrs 
when you ride a Hariey-DiH'idson. 
Vet you ate ptt solid ground j!) the 
time, safe and sound. 

No wonder red-blooded men get a kirk 
out of motorcycling — ■ its the giearesc 
sport on wheels, And so incKpenidvcl 

New Models 1 — tower Prices 
— a Single of $1951 
The 1 VI p 2 models are out. — at lowest 
prices in Ha r I ey~ Dav Eds on history' Sr* 
them at your ticarcSt dialer's. A Smgle 
— a true Harley- Davidson 
ly and thrifty — at 
95- £ o_ c, factory-] 
e -dealer about his 
-You-Rkk Plan, 


tAide a 

HaRLEY'DAVIDSON 


I Hirlin-TljividsiMS Mnc-ir Gstfi[unjr 

I iirpe. Wiu - ■ 

; Inr*r?K?J in -kout niorccryrlr?, Stad litcFaCu**- 
I Nunn ui... u .. n ,. — — | 


Addrm — “■ 

Ml- i£f i* LJ ai- Lfli □ TD-Ja h-rtri-, 

i~l g £ J -«(1 jnd ufi r □ undtf 1 
Gvrt: ^---jue :i|;r ..lOilp. 


1 


Whe* wntin3 ffl wiiifij'tfafl'J please wir.rtMtm Popwrar tfeehaiilM 


m 
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E^l-rniirf 


Shc>W)n-“ ^rtEF 
dt Licfird 
f G* *ic#Jiin:n(r 
Idrsv objeds. 


Thi's new micrescrj-pr is 
precise enough for tSinusanda 
of professional men., yet so 
simple that growing bay 5 and 
gits use it with ease- Rt- 
veafr thousands of nature's 
mi rades. 

NEW FEATURES 

Magnifies 100 la 3 BO 
LineSj in steps of SO niag- 
nificjtipnf., Concave mirror 
ives brillitin: ilium iridtion above or 
low abject, iiaek-njnd-pinion ad- 

usbncnt delicti TaiLding. Stand tilts 
,'ai’ iri* in any posiliqn. Mr 

r.fnT.iii rxjmnui'.jrt ij " large sKernicni* I I’c- 
day ■rK' right Carr. rr-auriiKiJ -binEi/i and 
lll.iil did* Iftclilrftd. Ani'i^an, rT-j^ pen- 
4 'vctiQn iu!»risf « r iir. Money* 

tack guarantee by Arpcai*iii rsaker. 

f As CtaltH ar D.ieet, Poripwd, t1(.5V 

Similar Wu-lltr*. jk Microscope, SO to 110 

power JIO.CO 

Canpletc cats log Ircr* 

WQLLFNS AK OPTICAL CO. 

B69 HUDSON AVE. P ROCHESTER, H. 7. 
t.mi prn-bk-iiii our specialty 


f: 


The ort'to.lHon oT tbc year, mhuF- 
lLiIeik he#. UUlUfPlOOthl Jti BA elfiO 
trie pniimr r Lnw npL-imCinj ccmt* L*ct 
sliii e-iJHiitii ea.il be n'i ojiey for v-u- 
Clip inusrtotrd Catalog Free. 


ALL LIQUID FUELS- 


WITTE ENGINE WORKS 

474k OAKLAND A VE. KANSAS CITY. Mo. 


WOLLENSAK 

350 POWER ^ $1g50 




MONEY! MONEY! 


Urjjl. 

ISlfl KiwwQCmi SI. 


PARKS 


W£lOpWgflKJNr; MACHINES 






Eiriiu vi A Sliarpe Tiicil* I 

"TP'ranlif 'i .4 ta hi bi rrf rrj Irnmiin .. 


S-rml /or Cul-nJoje Nr-. J [ di'icnJbine 2300 Frfciji-flit TiiuJi. 
Iin»wn fri SliArpc MfE. Cp.. PmViii<-HCfr, It. t.. li. S, A. 




fiOYS-Ruild And fly 
Me Ideal 

I t 





FREE TOOL BOOK !!■* '"“■‘Jr ?=" 

— Djaarcui Saw, Tool an J 

File Miin u.il fpILs how to choose, usc p and care for 
rools, file and gift w-ws, etc. Sent free. 

Kurp U.iiiki 4 F«i, Ik, Otpl. H, Ftilifeblia. CiuTiu Fm&mt, Tai-mv, 


New Food Idea Pays BigProfits! 

Man I TViimenl InrertlEHle StiB wr.niLrttiJ STEW Eroir.n Subtly 
(1 RE A ST! 1.1 Id 3 Dnughoiu. Arid lit* wsl'l lira! ynn i*n* lyimikft 
|SjI wn'k -nur® (Iiba; Si'.iitMl rii- SFilllllK jwir Kilt timt. In 1 ‘pwimrni 
•m^r. No etjWE-lFimrj Write tnd*y lor Pip rpreAl glTrf. 

fnpd Pi^ay Wiihirt. C,r Plh 0,pr.3J,-5Ofl.EiPH.ni.rh6rn 4l H -0hhap* 



InlrodiucHir-y 

Offer 

ONLY 


Now! u «-r Electric Nickel Plating 


For Plal iti£ 
Nick*!, Bran, 
C upper, Sifrnr, 
Gold 


REAL MONEY-MAKING OPPORTUNITY 


UH.Rji.NCF K KUUIH.ED. Do VOl'K OWN Ktortra E'LlIIii- Ir- h mif !T.Mii.2 r 
* rhrngl>. UIDm, or I M:uV «T f hiu,lliiv«, J JiTCriruU/ E hJthrflS Ml-LuL- -'NKfceft, l L Ti», Cot- 
ner, Hlh'^r rtf r«nh! \||‘I ri : I ^I|rn'*-^n: 1 1 j ■ ijn ill till* ti!lIIi%- n:i j-i i urf AllLblii£itdli , i l KlcctrJD rivturw, 
r aiiL 3 Lri, H|hkp|ii!i p tmifiBL L-iimklelLersL Too-Ti, ioUf^ UriiK. ^iihJ^cni nun rii.*iii.il ln-:i nnnm ! h , ErwsuDh, 
Itrijn nr mjfiiL Irnfi Stweii, frimfe lcritnirncnld: nKoiiiUllorn -prcirn |j I n ■ 1 1 ■ i; • ir jKai* Nw Wnn - ■ 
HUiitlv wLtbMTt iiiLiirrutulJifl rim F-rfVl«i nr witlf.'iii runioviiii! ilie purr-- i>> Ij*j lilntedl wlUi Llie 

ALADDIN PORTABLE ELECTRO-PLATER 

r-lK3|tlr nluJ J I-r -iir.in Ira'l to opEEBlle. Kill B IfllT. !»*■ □ |.n l *C^iril | , l.ii|ll*f OutHll ttjLIi wh.lith si&l 

l.ilir.ililM Wn-rk fiia fifl itnp-" i'n-.li^ 1 vrl y I i>’ • rsir.i'Oil i ■ (Id uv v, i: i;1:.I III. Vi PL IL1INVX KM II--H I El III H 
1. 1 1 si l i TV.II*!, i ! ill- N.'l'tlll PPT-^tirT-iTBtlllf- HTPitTTII 4 - 1 - ■ r ynuT I >ii ii This nPlHrv wniiilprfiiL L ! ■ • ^ • ;»M Y Eli 

iLMfoi Hill! in !■: ; mo n i: v- MA K1NC : ponllillJtbH 1-n AUK NTd. tlmiR»ndf in tferrlnc- rIaca j nyi, Wrii» 

iiwiny r- r rm:;i.-. i-AimclILABS |iiD T^TLMONtAU. ^ 

F. J. F, BATEMBUftC CO. Dipt. £S5 RACINE, WISCONSIN ( WAHTCn'ltlF'^Kl HI 
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You can flip any one of these 
Crescent Tools Into your hit 

Piik !.lir lut ‘1 _ L ■'! urn! — 3117 lu cH w :. tr sria 1 r r.m ,>rj;p y 

y r. 'I wi 1 (j iL » rhr ptke ibcvn. Lw* w<tlIie miny 

! -■' r t’rrH::li! ptipulaT [ll-lmd 1 1 U 3 1 i v .uuIb — 111 .Lind 

i-ipniwnrr-jj m ,-.-l.j,mr... chp»K ibe world oner. 

J lKTffr a (tvl Lo Hi rftrj |'i>. Li[ in yirar 

fell U * trier In rif fill 7’<S(ei-t'""k, 

Fr-r C^Jitpr-', irriir 
CKEfCIKT TOOL tOKt.PA.NY 
1 1 sr.rK! 1 1'.s N_ Y. 

CRESCENT 


Cmcrari 
33 ark Sjw 
iTflOJ? 

Wuw L MS 

YSc* 


ijrwfnl 

TklJtir# 1 

LT : K . C HI 



aBwobaf 


PROTECT YOUR TOOLS FROM TMSFT 

"iVnn T"iLa *>*:lrtciLT u| nhir.* isr • Irvigr. im *h«i 
Imr-lir: an-J rirrtiL emI* uri luniriMU. *r *i.r 

r ■ r~j 1 , jfca wncJiE a& mih B-lih i_.ru H f nnu-iil, 

Campl ul« Outfit J-3.SO — fir-j:1 Juntfiu 
In'r— 'li^ Ui..iirir.d -"r’i'ir Irii. Wrtli 
lv*r- fl.|--i* "rH, 

hk-JJHF ru m.-til] t. SiikST.. YillmJ.O rc» 




Srndfof FREE 


BULLETINS WOOD WORKING 
MACHINES 


Cn p-.rrii U-»3 ViTlfcU| XKaIilV i ■ 
El rr 'Y Icr TPM 1 st lUTiUE C-’JI ViHk- 
^r.nlrlp. pQij Hlilp. rOTltli* 

■fP'tri Inn i»,t IvJi ■> frjrkiri. 

I'JC I'**- >f N™-^Y Pratt I m far CPKLOTKd, 
■Cl iJ-JmJAj aiJi-; mairrjlrif Lmml. 

twt I Jihiiu. 


The Creietnt Machine Gs* 93- CnlumEirj St., Lf:Pii>nlB P U 


SYSTEM anti SAFETY^ 

lor Tools 

(TF^RStTJfFTlt Cluewbavc been 
Ihf. -rl- :i|w of Marti Imlau and. 

' L' U ■“ ! IliilSiT-: f'.'T dull . y 714 , 1 - 4 , 




□ijlM, El-il 



NewTractorsfro^Old Fords 


Do 




I llJNDEEK oF home-craFts- 

lii^n litll ut thrill Voull jay so 
ICO, when you 5*e Sifiw much 
practical infirradli on is packed 
into the 3£ pages of lEi is work- 
shop book — and when you feel 
lhe thrill of cuLliirg with an 
ATKINS “Silver Steel" Saw. 

This book is brinful of facts on 
how to do th. n-gsl How to plan, 
equip and enjoy a workshop . . . 
what saws, tools and machines to 
get for a small, medium or large 
shop . . . easy ways !o make £4 
types oFwood joints . , . how 
to build a shop bench, work- 
table, saw horse, tool cabinet. 

Neirt come! a reference list of 
over JOG ihir.gs to build, end 
where to get job plans. And in 
[he beck you'll see 50 of 
the world-famous "Silver 
Steel" Sews, with reaso- r 
why they cut so much 
Faster and easier, and Far 
Outlast, ordinary saws- 
This handy book wi!- 
improve your work end 
help ycu *?«: more lun Out 
oF your hobby. Just send 
Lhe coupon. 

If sum ftiir^ucrf itillrr 4fej'na< 

bu fbc Ait-.j Jau.a H'jHr. 

*fflM Wf. 

I E. C, ATKINS and 

I Company ffsf, ]0f7> 

I 4!4 5*, tllinalf St 
j Indi-anapaJls, Ind. 

J I mrlu-i? « dirT-r It i :hc 

| ATKINS Saw tlwk. 

I Ni hi: 


Readers Say: 


dT. tilin' ll-ill Mil 
t SnirnrJ murr 
ir>j ij ... i. 


sf 


Lt 

t'i- 


”T^d 5 i-r 1 1 1" n mi ,w r r r ? 
a h L"tT dcl'i-.ti tiraaf 
jn-K-r " 

"T^f wh«'cs-majif lai 

u >1 I, I IJ mi4 ■- * i : J = ■ 

Sot pm jMH .' 1 

"tr !rlij 7iis: u/kjt ’iii 
hj'tlf irmirt lu 

ftTriu'.'' 

"T :■ nr.. Kinr OD file 
Sand’ *>iS -SsOrtt -l.d'KJ 
cimra lAc kstJj diar_" 

— R. ij Lir± i j 1 real muirut-* 

Eaa. 411 1 rah and jomr-s A 


Sircu . . 
City... 


My dealer i. . 


!Erdt t 



■ .w 


TT'Jtiirir ttTiJOij? jo^fer.^f jurjiftenl POJMffne ,lf ppherntCa 



m 
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Saves Many Car Washes 


H ERE es an antdiYkihile accessory that every cat 
owner needs. Think ol it, with the IJijst Puff 
in a lew minutes time a dust / tar can be mart? to 
look Spick and span. No hard nibbing, no hard 
work. Think of the satisfaction of always having 
/OUT ear looking dean and shining, arid of the 
money IbaL can be saved jn car wastnngs afone, 

A special Liyst Fuff is made for household -use. 
Cleans furniture instantly and leaves a beautiful 
polished appeaiano?-, 

Free Sam |)le and Big Money 

Making Oiler 

YfW Prtfira aaa DussL E^-jlT amen* nr& Itmilrd only by murowii 
cftorU. D. C. Crumpnin c'l-f Marion. Ohio, ti i tin wHiru; 1CCNJ 
L*i*t nlu& ^ niunlh. Tlmce a tki n - ; L-. I why your tend in ev 
should wl he «maJLy rv; rood. Uy to it 00 a nnck promt L* 
pnxfibJr:. Ewtry eutomultLIu owner. every liott^ekyLTE is a 100% 
prwimCE- We- also make Lt ptwajhle far you In sell tiQn.-y, 
ip.rn£f-i anrt filling trocittA3. Send today f-w our Free Sample 
and ULg Money Making: Offer. 

U* S* M ANUFACTL' RING CORP. 

Pept- lia lln:A ljJH,]LL 


Moles^^rts 


REMOVED PERMANEPiTLV 

Ridynur r*i*jL, iimk, nraui eukL l*ii]y of all awM tfc. 

[y mute and wort* with ■'AMTL-MyLE." One 

DPP JCD-tli^Fl u wh St. o' 5 I’D' — Oi'lAV I 41 un w — pai i.lj-a^ _■ 
110 WU. Used Aiuxwuhilly by ulividciani 
dun 5jjM.nl ist. *imj Iienuly etpiu-fcj for 2s yeum. 
wi-il* .nr Free nutikL-r U3 d-miir-g aji hintii d£ 
m--:ilw and -iFjc-u. ” 

M i ll e r Co., 244S Kn- uith St., Lincoln, Nrhs, 



Polox Fluid Solder 

TOIOW Mtff. CO., MFItRUh, 


HANS. 


I he man * ho acudin* rcrtsuheud. ruTWilnr Mn:hinir 4 
1 >™ wLII adTise yuu Ithat 1 «n> 4* to read n, adrsnee, it. 
vn » f I rude. tlW tLmnt Hntarla Si Chtea«a, illMa 

Our New Combination Cenuine 
Neon and Changeable Letter 


SIGNS 


OFFER C1PPOW TUXJTV TO EARN 

UP TO 


S3C 


A DAY 


E_ 

MIL WALK Rh NEOK SIObT f’O,. De-^ 7.”| 
722 I. I ji k m A fit,. Milwaukee 

Plefisc CM'kuii Mira propositi a d_ 


M 

Addrrai , , . „ . 

City 


Slate. 


s. look / tires 

a NEWlOWMlItB 

v Why Pay More], 

S' ▼ GOODRICH' GCDn j YEAR L J.5.: 
£ JirejtOiie a»4 OJHtft T18E5 \ 




■srliwi 
iu h Li 1 ■ -tt - 


l.owr it FtLrci 

'H.imtei pr iu I ■ ■ ■ ■ ... 

Ihu ir.H.A H.jr li.y™^.jil 
r-:r lilt r. JY.:f h •cr#’.t>-f«i 
umpfi thj wish HHWMtm. 

■iktftaitlMiimbnii . 

S»lri!nrilCiil L-rj-wn li e- palin' ittrsitfl 

Don't Del ay— Order T oday 

B4LLflflN Pr« 

Hup TlrMTub-iH 

■J^i-i.4D3-2.30 3 1 I 
L.-.«x-*.S-u 2.4u l.LS 

a.u ]_sd 

2.45 ]_M 
2.43> 3.2-1 
2.90 ]..*& 
2.95 3 ..U 1 
2.95- 3. IK 
2.45 I.Sfi 
2.45 I .Mi 
3. ID L .Mi 
3.20 1 .40 
3. 2D 1 .40 
3. 2D L.-fO 
120 ! h£i 
a. 2D I : ■ 
3-50 

tirm 


COHO Tlrnsi 
Elsa Thr#4 T ‘ 

Vlil . ^2.20 
Sue. 

br c . : ,fi 



WANTED 


leiulfinlu > 3 .on rlvciQfll wl!h #u-h 
'e'lTi-d. ^ " F 1 - ' - l'|i|.|ic. ij.i.i.l>. :i..liirL Z 

T^wTkSTSBfl* lilssafsffliiSS; 

YORK TIM A wunni-R Co., M|)t.3DI.a 
3B5S-S.J CuH-jige m*( A-m. chbr.zfr, in. 


|pO«bfbltUs TO A DAY? 
NEW MOTOR INVENTION 

11 -n-T-t‘HOT HLVt^ li:L r .l*Tj — ITU — Ml), Manes flld 
C-liifift ii-i li :» uew, hl'ipp pLurei— «ne*3. Tmiifi- 
peLurnl — Hliiysn^ m J.i;n Illeti. apart. Writ® Ifle IniKJi 
.MMI'l.n (lfS-plR. 

inn, r-a miiBiiak nrc.to. Puru. j 11. 


A. C, Electric Plants 



OJS'AN A_ Ll NTs I unoHh tit* buchc 
eprratjiB city wn-'icc — ] 9 n mlt, 

A P Cb < >i>eracE KdiUDos, Wtixt 
Tc*rng*r 3 t. 0 ij 4 l ni l EfaijKkrffl AppliAnccfi^ 

lir.. BOD f, me Wait* 

AvsuIiiJiIm finin stsirlc. Wo ffatretr UkiI 
tK-fDttustjrt theeatlue. [ikulfra-buinp. 
t»rnp QDd tike liLrtfit*. 

Aire a fompiefe itiu- of ft jlfmtefr. 

D.W. BHAHItSONS 

H HlWfcl- tm UlUMKUk l^u. 


<$ 1009 A WEEK 

it? FOBQNLVliALESDAHY 


orders tor rny lender value rill-ivooL Ruitx, 
tailpred.tfl"iTiea5jre. Finely nuult. tow prif#8. 
likggw c<iDint!HL<inB fhaai «y«r, ji-aid daily. Gcatj- 
ini" lie tills ti> proiliiceTS. Style aneacJiynn t(? iiLruM 
critical men. A hi« ai-IILna, bis ffriuftt Line. Hoei- 
IWluiiCff Ikeeded. WfLlt: now for FtiEE outfit of 
Large awatch sample a. Veu am under hOdblieaAion. 

W. JL QsfllOli. flit „ pest. 1 . 1 1, apq7hr i Mpi Chlaj^-.JII. 

NEW SQUAB BOOK FREE 

| \ Brw 4 ( ■-■J mfcff rod 

VfrhiV -liWt-fe-n llu vil II m •Kith. 

^ yA l.iual ra-w W A+-D Ll lK.ni- 

I- nlki r«i h'sd. TSinv-lriL y*ta , 



Beil If nlUHi u kiflhr-# prlwi 


... ... le-ur EAHU iUfiin Ini' iraU 

1 u w «| rww Ihir 44-p iI_jj ; .-t— J ITh bock bate uwmI *id 


is- •bj* . * 4 * M »!., Tt^ingw, ^gMgwtW 


Do Your PRINTING 

s. ■■Tds.slul ifZKsy, cirndan , niLmriiain^, Inhr-h t4p. 
mvintf. Prim lor cithora, u iq Pr^iiPL efciy ruJas sent. Du 
KhIihiI Prin^nir Ijfcf- Eni^flvIriJE. Juukf Fnai . lS.^. JuU 
$1 ] Up, It'OWl-E 1 JllS, ftnlj fnr fxffl ^Ciahaa nr HJI 
tn *nd nmlL fi-JUjKin. Tho KoIobt C*. s Cr37, u#p(#hfi. Ol 
L' itow P*nd me frcti ■ssjLj.lny ill ymir pnTTtHniT prcfbvd- ■■ H . I ijj di.-La.iLS . 



N:ur.i - . 


A:Jiln-*i_ 


Citr a* Town & 


TFfffK HJriftrejr to firftJtrftSiTj pieum nacttftoh f*apu?fir 



POPULAR MECHANICS ADVERTING SECTION 


129 


KEAT 1I ANNOUNCES 

M |>in(OVi;i> AIRPLANE 
MODE!. ef LN w PARASOL 


v F „,_„ 

■*- r ■:■: I aUtron control — cnUrpp’d c : li I 
surface*-. nil «r which cniikc- for pcirffcA r : ob trail ntHpt-eds 

Ih>Iuw the rt*lli nil TrcMiil:, . . 

Fnr S3 y*sm ] Fr-Buli him Wn plem^rmjt light airflrfttt 
b#c*iun that La UiC rwl tounfet MMlIfinaAttholnwi^t 
pwwihlft nnrt. Id Hwltli pJ-Tcruft -on-ltf is Hurt £3 JWJ« 
^spcnciMT? ftvpilnihk: tii you, BJUgmcinM by bIdIIhI 

u.- 1 /riE^iBiViCLr-TiJ cnjfLii»i?M, Rpicodid ii-t-tf fn-rlury, *em! h 

voIuxdu «.»! huaiocM maidne hr* J>f fcfl* IhmiLIiIe. 

HEATH STILL LEADS 

Semi Wc r-rir d,c new booklet EtdlF’ They tel] nbmjt 
c h'- ifik-jidid jesb®, 

Mrtdel V J975.ua J IndeL LN- , , • ■ $11175,44 

mm | hr:.* tn dtanl L-ui Mi pik Ihit’M iblpi by the F*mrniH 
ilcicti croup jiUu 

Modd V — in* U' tinl lilt (iTm-pL-rtc . ^ , L ......... $1 94.40 

ALvtUJ LST — ni«tennl Hi «,u&|fiMxs . 265.44 

Firsr group only $12. 44 

HEATH AIIICKAFT 

con puiutiox 

|>i.[i t- I'-?, .NJLes. M k-h Igun 



t\irHro,VM 

JliffirlHJ 1 rl If V 4 j 

iv*rk Hide In,],! 

i jv i-rrarrnxi w*a!; in=-:s *nd erzLiile iir.:nen>; devnl- 


■ . :. linn;", ill*-!; urn 1 :.mio# (IgUTC. ItcnLU’CS nnit 

J Mppoit* nlqilawl attfcul . ,?L ,|»P«HI* DijbujjrM. alt- 


ur- 


] .. .ii'cr- rereiiBl'.iMii snJ utrulMblviu Un Liii 

j ■VrUbiAdidJaU- 

™^ATUI3%L 


if i • Elrlr'.i m i«ri> 

|' li tr> J r J V- 1 J t rrJ-, 

i-ilVAILK^ 

X^JbrfBBC DY CKAC E 

COSTS YOU NOTHING TO TRY 30 BAYS 


If Xrt SKDlPcIvr 

> lr Fiipll, ■ i rl ?P 

THE NAT U 


A I- £d*J tf.THdi Wnto sit fe* fmc lluirak -1 t^Akt, "Mbiiitu 

.«. l»i. . - . i 1 i L...I .^,_i 

J’rtfc 


;-rr A*- ir-*J »| j ti rtw ainr r.‘ 

Si'LPoiv^WsaH'is;? 


ltMl| " n . n. m. 

kH.-.wnrd C. H-ai-hi 
«AIJI*I*. HJtNUd 



Send for Free Catalog 

2000 i]]ufl.tratimiti — niwmontb. 
Watches, . tawdry. Largest 
Diamond and Watch Ciodit 
House in the World, 

LOFTJS BROS* & CO. 

I/ept. D>yi34i -JO M, &tate St. 
CHICAGO. ILL. 




Make big money 

from repair work 





Practically every house- 
holder spends at least 
$ 10*00 to S 50-00 each year 
nnd many spend several times 
that. much nn simple repairs 
t h ■ Lt can. he made quickly, ccsjLjj 
and tuedi with 


Smooth- On No. 1 



JL-fij-t ■el 1 riT.Jrii^r joint 

tfn jiftjni u ith 


H*Mt^AUTD 

REPAIRS 


Catch Fishl 

3 >Ih, MLntL S 3 'jilir:iu irltb 
nr? i-i'A- liilillln] a:ilvalL..'i-:l 
STEEL WlflCTPHP. IVrl'i. Ten O Jr FREE TP'rAP OFFER .ili'l E'JJJi m 
C iLLlnn 51 Fn-r .:ir-fi:if ri:nA>jl Fllli Hfill FftEE 14 ' IiN imI in* i'iII7 1N[Ul 
waitdN SurfLV CD.. A A A 2 JUNIAT4 4VC-. ST. Ll>Lll=. MO. 

“FLYING CLOUD” 

Ck-t clenTi-niit P6HA »I«1 rJ™ hln«- 
printd for is/ 1 m'xld. HunJily niWlf lh 

h|::lii- Ii:m.ih a; I. h ill f.lljy ci'inp-J Mil] 
mmliHl r J i. r | |nc|m|i.m xiii:linr p feiiDI, L±DdCMF, 
rictil ever;. Vilietl. rlHH ii^ Iiih-, C-urn- 
pOwtc Inr ILL. Fwtnce&iLH. Whlta hnitiL 
iifliirrt: ,ri'3 rriic. Beod Lir in.iii:H| inr Isjaii- 
uryjL i-j.iM.iiic hi' &TiI{m -j.ri'1 connlim. 

ROY HAKCOCK 

Danjlnt Av* r Pflrismculh, Vn. 


With a can of Smnoth-Oci, 
you can ^vs this money in 
yyu.r own home — and by 
doing similar repair wot'k for 
oliiei's, j^jli can make money. 

No skill is required Lo make 
rt]iairs and the amomit of 
Smootb-Oii usasd on any one 
job seldom costs more than a 
few cents. 

Typical repairs that 
Fjrffdr: perfectly with 
Om. — Sloirpirij!; leaks in steam, 
water, £a£. oif or stove pL[K£, 
mending cracks, breaks or 
leaks in Furnaces and boilers, radiator^, tanks, sinks, 
f-^:ar s and pails, mu kin k Ioohi handles (ifiht on urn- 
brellrii, knhicE* hammeis. brushes, -drawers, etc., 
tightening Iwiie screws, hooks, 
locks, door knobs, etc. 

Ou the Auiamohilel— TvTakine 
cracked water jackets and 
pumps as new, stoipjiirii? 
leaks in radifltnrs, hose con- 
nections. jtas tanks and gas. oil 
and eshausL lines, making a 
fume- proof joint between tix- 
Liaust piite and tonneau heal er, 
lightening loose headlight 
posts, keeping grease cups, hub 
caps, and nuts from loosening 
and fahitlj; ol^ eLc. 

To ec± perfect results, write 
to ns for and rrsc the Smoolh- 
fjn Repair Book. i-Tee if you 
return the coupon. 

■p(f ^.iimalA-Onr iVo' . j FM / -'T* , , J-tA. 

*f J-i litis at a»y Imriluarc riurr 
(ft fj M[i>iJiiiF.v Jrmrr frftw W 


S)oitwiM SH00TH0N 


STUOOTTI.OS,’ MFC!, car., Iltpt. 37. 

S 7 A G»AI>nuiil|HTF A»p., Jawtey l:Jty, N. 3 , 

ricik*,.' Si:D(l Lh* frm Smooth-On RetKiir I’nXik. 

Naax ....... 



... 

SNCDTH-OH 


Writ* For 

FREE BOOK 



A*JdrrsA 
S-31 ■ , 


Itdicii icr ii iny ti< hc >: 4 1 .:- c a ■ r l.viij-’. 1 ! pJc«ii incrtfkjrt J’opaifdF- ATe^bdUfc# 


Tiah: 


in 
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ISO 



AiwfiU. U -a.Bl^LI BUlltf. 
1 Ilf rhcrpur U ml. bLI 

■ hi| mmi-M rL|hlil.ll la :hl-:-i.l 

ifc-kid, ii# 

■ rla "i *™rp if«L i.rpTl™ ■« 
h ■»> -* -kh h laud CAM':: I 
i imi ll. praiL-kpr a+i ir.- 
ihJp h.KnlM. Rile* 13 C biL 


GOOD LUCK RING 

Vrilf -iriiri, gnj 

i Pliigr Irak: 

****• *rM dn'Er. 

li" lullllBil, llahni |iif| 

*l&i fcii ■ ■*■ J Blki frj-pp Am Ml In 

fc«*M! i '-4 **» **■!, 


SURPRISE MATCHES 

MflPh I’m: LhiH 

ugh. lib# hilIl iimrCi-! 

T'fc. Ujnfc JUflf 
llfcc urd I Durr 
nuLr'riM A* thE ' ( » r E'-JBF 

VlMLfli IriM Ln I LTli L 1 ft , 

nbr I:t K i'Lk u'lllv « lVt - 

(iirpriflr. * IT 

i‘iiLt lifc swi Sri. J bra lii lit. I ! fa Tl CM". 


MIDGET BIBLE 


AIT M j#~rrnH[B , K I h i i f 

H-iI-iT. Kln tli ft ,** T R* 
-hi. I'fcifll* Fthfl’ ■ 1 ’ialr uf pk 
L Iilr .1 I lHiii*. cUl.il r "f*nJ. *i 


sacvins fiemssh. £. i. rWilffl I 

iFfn. alFiiu' I-tp n-r-lukil l-r-FP. Mr>r 

H|i. -r«-’ifmrd I. l-ip, 310 

IP'ii'nlMvi. pJtw 13 c pwbiM. 




v*m 

fcaaig rhrk I.Jl l Ipcrfr-T -'..htll f Mill 
|(jrrii !■■, nitiLIn fMdt wnll. tti 

r r m iu: ran U? nsrm ■rhl I” ’ 

riialal At li. kHffl IHH. llh ■ 


Inlk -H^ IB' 

ttUKKft . 

ptfftl-pd lip 


% Tl? j {Mlbrnff i Tt Pwh'i'M 

J, ■, 1 l-J wfi- I " / L * roll nl 
r j — *-- L fii^i - i- th — imvib 
1 -~ 1 1 JTH i .Ai t iht 

i -J I M h r o p *■ r 

Lj~nn :r . I | :-v r 1 1 r:i - nn * . i iiii'.iir i 1 1 1 J 
H?r tun Enin] CJM 4 1 D 111 i tf ' nt (Jim mil. 
thP nir#u| i — -f n 1 . 1 1 Kilt 1 n> (iii|iii| u> 

1 'F n'T Thtt -^in h. ijtrmrivi. 
puvEAjMi 43 BUK 7Eg.H 0 tor 50c. 
■ ■■ II. S [I thainl-ar-'i I D.'ild. 




VkONDCnrilL X-BAV TUBE 

I TTlIBctCirlLil UlLlB 

Ilil N. ” M‘ i rijiiii-jit iiri_— 

fctfff trir-iva.* i’ll : "I i i 

ilTlfr LaiMr iu ii ii< ii- neiii 
TuUf- lA. T * • i .■• -lur i> M M 

'flu W.urdln^. with It 

r]i no w -i-^ - «rwi'«Ef (h.luiH fa I 
■vpjr Iran. ini ig ■ Uhl inrrll. il«+ li- 
L+r-w AHifM "i ■- Nr ^ 1 "•■ n f 

■ ■T-l*-' 1 1 W rJ1 t Pik-R »0 r. j 111 33-S- 


NOSE FLUTE 


LUMINOUS PAINT 



BLANK CARTRIDGE PISTOL 

_ 4 Vii~-i™ nn'v' r r ..M(u. * Jfc ir« sjif. i.si ci*i^ 


kS. ■ ' arf -M/ .afJW 

C kbi 4 i . mipi ■ .' — J 

iF» *r n |wjh (ip IpJ, |E 

irirfiE (ir,rr' , iiriii \tW^ vTjrnV 

fWl hr||hp U | Jp*. |IF Vm flffc ^ 

nr "^% C| 1 

I flsp^r" 1 .! ■ MiIlLTlIlxnH'kiinnii^Fifc. 
ril. li -p ii k B-rfc qj^utpane, ui - i-*jr x*ir SltD m^n 
Ihn I J|1# L ■■ alnif lal.-«.| Dl T*JLI H ~ ill Trir CInDf 
Spi.AOd b» «L'|-vj Lt iKa-rcr-** mlT. litMt K . Lt 
l«rr. mat. EjfOp t: t k CartrJrac SDc i- ■. L m>. 
33»::ia ii-. 1 ii ir iUr^bo? Tfpai Iw bohi |4k_ -Sit? 







Combination Thrift Vault 
and Savings Bank 

MAS REAL THREE NiJMlIR 

i™.cr necihj ud nUal-lu vUI b* r#r- 
IcrllT JlTi-iri Ir. n uri Citi bkuikii 1 I.UlL 

Tauu 1 _| J, r^iiFIhiB Llliih, Unkur ll Lmb li 
ml rniUiuiv I L-. k .umi LL+ ih+ mu- 
L«r HV-:a and Vaiiu 1 !r+ m-,' n. a 

* l-jrw b>jrab#ri c-i 4 Hb li- Tl«»r+ ir+ r air 
difrnirf rMT-blisijrfBK T > - lc 
i" J* mivn ba «rfixd tjr 

' IliMaki !•? P"ipbbi**i"ri ko»'" 

Ll Mpr-I ■! ■ ■ n h- 1 1 1 y lir Ihr- In-h in m. h|b 

■V '■i*- iij* tfjt— i *77 *i 

ibi- -c-T-J Np k r j m iri^ia-if -iHw-r 
f -:- 1 lurk ll'ir rnuilaklaai Bl rap. It rfikpU Ik A 
Mlu -a I liifi kifr+, rLFIHfa “ " 

ni'AiUa ar-bbi. ikd li 
wh, E'-ajisj (bid LJjr.'Mvy 

iw. b>« itw lircK inh b* *31 

PHIC E si ei PPL (PI Ip-hirfccilfl-ao lir 


* 1.30 pp-d. 

ttlindf r(«l 

jnitiuminl. 

CrentPH 
til L c i 
Sr«-MlnB 
k£p±TkEB 
urtlEiM 
III llD(. 
jintn, |j^ir o*" 
_ Ll|Tll['Jll UltlL It. 

i ! | 4 ' 'j r 1 1 - : . M :uhI InUfEiBt- 
Int I . . L-j i. r mi i.'.-lih 1 1 nj- cJ I 

fti V'.- . ..«-'i|i It li u. dniililc MIcti.wiil'* rim pi- 
tnlnlnET i posditr* nl miiem. Ift It phi. no 
Owil OlOBB. fa "CBI >|hi :l HiiriLiniJ t.-rTi'. A ] 1: . 7 1 . 1 1 1 1 . l; 

C.IJVH. A 'I'tlCMusT, Ji C'hiii |::ift- ;l ihh-LhI M.iTiiT, ±011 
J'lJVi Etiic-.-iin — r - 17 mini iniiiH cgrc. enr. n- ^fnint (hniic. It 
Ll Vi.I CIi :il. IliKCli-t tn Ih-niM- 1 v-rei iKtt |I||LT|(||L cillitfr Ili Ctl* 

Tl 1 1 . 1-lllH I 1 , t JIill llll lliD I.|.|:kr-C. F'iiSTifaLhLOE IlEtt JfOU 

Mil no. Um l hIm h. flm b> F— II. ^,1^ jl. w j 4^ *LjM 

PISTOL CIGARETTE CASE 

It iBriho Hki: :i 1 ! rtiMy TTf-±|;. 11 , litiE It It in r-.lT u 
Iii'fi. i J < ClM Till" gIi-L it cfaPI ■ 1 - ±MC l- 

llB— urn vti] Ltp-l! I*1UT- ili*n th- r- Ell Mil; III 

ninny nn mchnord «■■■-- m.cr ttru.l ink 
,,, s*Lolt5^c•^Ll|> , ■ v -ir Erlcntts. They L . n'-m 
AJ 11 I 1 iriiEi-n[ Itl: Il-Ii L Imi tdilCHl. Pull 1 1n' 

trlHRwr .Mill Hill ilh.lt: OSH 

DOCO UTi l i-lraiTll* I 1 

rrttflt Wcu mik. i4el«-i- 

ann -onfepaci. ^ f I k h ( 

Hilly . in: 1117= 


F R I CE 

POSTPAID 


25c 


GYROSCOPE TOP 


bpmn LB 4 it} Mill. an Ot- 

n<i lap of ir-iYililvn- 







POPULAR MECHANICS ADVERTISING SECTION 


m 



THE DANDY PERISCOPE 


BOYS 


BOYS 


BOYS! 


Very In>ei»tins and Air-iaing Novelty 

SEE WITHOUT BEING SEEN 

I Look Over the Heatjuofi-lse Tfllfcst 

Ml-i i in a Crcuvji. 

See Over u Fence, Arauisd Czens-Ji, Etc, 

LOTS OF FUN AND 
AMUSEMENT 

StranftlF Jf-idn. Fi(jnlpp*(i vmb Mirnipr, 
5?ig;li t-l"i nder .izni Kye-rLcer. 

rptllS. Ihr tied cr^nKtiiEHit Oil lb MlJ.ini 
| >*f La lb* Imctii !■■ nil'll i m *aariT vrIuil r.p£ -aT 
inm mi ibfnMl^i. ird it-tv ijE<u.*I i« au Hr* 
in rmpei, s rh* mfbci cf tka hi «■ knp a Icc4c-c>i i 

h p aibcr TPiieii. •«. if ii h It arpa pin eik> a air a hLck 
■■il it prt pi ntMTiar mlhr-Hl laica wil 

j.r il fiiri *§£ it w. rr-aij, prJ| s*-| |^h P|£fc,l CTTT Ibf 

■! kK J*«|Acil ner, ird TiUb aE iba r*n. Uar 
iliMininii nip ■)■■ -r*u ram I4ra as* +«■ Ite; mra-ir-ip 
N4 I# ■»! ■■■ u *hr r*iiKt-H ran Ik ml. Etcij 
ffc-tprfl nm'Jd birr hh rw bppptie ard inpr-n* pbs ■»!>' 
i^r «i*a *jiw nrv »aiu*nnL. TbaLNidp .nirwTnp' la 

' "5f3* rtiwiilp "if ***id *h r r,;aEtK*l l«idJiu ■ r d *ar tnnfeifc 

& a-aar, acd wllh pramn •mm pkoaM >*#1 * lilalir**. h iwhihp I . 
r , nchra ku-ard p lillla m* ir-rlva I bm la 

Lii.-JB-.-'i-.ly d-r^'.-r^kd ■■§■ a 4-"-iJ k> ab-a" li>ilp ■?! rja yfa. 


Tries a (Ti.nit , uniter rlie heel, 
■ y udder a rablu. bade uf the dour, 
m Iniu a dunk at school, or pny- 

Jjf where. V-nu (tet Jet t n itf fun 

■k fooUnit th* twieTiwr, ptHnutUi 

B [if-Hldli-jM, aiid HurpriRe mid fiwil 

F nil yimt frNiiCi hi-widiH, 


|h h I II I Im ! lii-rf-JlM^ ■■[ LIiiiE JICx 111 Elid Jin', .III, n'jl l>T fllRlkt, Curnm-I !»■ 
Uelecltd, 11 Id iwd In Dommut-lur wH-li the nlmie, anil with, (hr 
lid ni uhl^woniinrjl DOL-HIJi T1 IHUAT, or Vli.NTJSELO, you cm 
Icnluue many Lli.Js ■■■•■ blnlri, .ihl'mih. ctr. J’e-mciiLhrr j ,u eisi 
iLIur fi.r rtSLY TKM CTKWTH— a. rIuh h inn i„n 

1nnLru.ctl.ejnH hew to tjecuiiiB n v«r.l rlLmitil.i uini rhJnur jraur mloe, 
the l,i u ■ 1 1 :■ I ■.- TIjiojl. or Venrrilo. mill uur ill: entwlDH l-C chiVlIiJiti, 
Lrlckh pnirleiH. i,-iifhH, borilu, cte. - - 


iriehj, puieiCH. n_Adhn, poriid, nc. j, _ 

AH Sent Postpaid i* Any Address for Onl^ 1 OC 


Price Poi[|jj.iij rir. Miy ^ihiruii. 


INVISIBLE INK), Rubber Chewirs Gum 


A i?nn rj,i ' j.k nti-i Dlrretihmi F-nr 
trpmui. Trirlii, Elicurh fnr *ri 
Entire £renLnf”i £|QD 

Enl-trti In Blunt-. . r p ^ - . . „ . I i ,T: ( 

PFANVCfNE CAN DO THE-Nij 1 

Cl La d kill mfuifjiafl 5-i-r Ir^iiii. Ciit i ." 
al.j| r^fiiyru'f LliluK, £jH JdU rll La llrf 
dlliinl laiirv JT| jiuul dtp: Hi i. la duaiaati- \ 
CLd ur^iL-u fid Ln I.V.- ind Eli J.B t- 

i.Ld Ukh .'. 1 ai.Il! il aLL aNCj 1 A:-i; IIUC'IL J 
i * -uaJH*| Iul ■ <iu aCI lLaalfe. kill U | - .'i r> r 
|Lk 11 ^ |pj l «4 JUdpivUdJ urih Ik luMbd ^ 
^■Tinwaa a*w'i p*ra«>li I'fca II H 

J RICH. ■L’.'l Rl 3 d k»n ba •* eJkh* r> " 

rt.iirij ne lh«a tn-i lia-ni. 

J.^0 I’ljl H BC>1 |a*cw. pn L K* ■wJrr HHj 


Number if My« 


br -rilc-g\ 
■piih iili mi. \ 
MUimi-i ^ 

w,mlmm -- 

**r*-L>IUA IM 

mi J Tina j l-J 


l„i>li_.U. r.T B i,, lr j „„ >lr d |cet. k u, -ill , tul ic 

n* ■ J I" ■ u ■■- l-i;lB CTrrrtwdT. ill ccusn- id mi ■■■- 

I ■ i* JlirDMt- , h_:b u ,k iilmIii ih! ihriuiE 

»« ,rJ “w prrtWi TBire- : . ; ^ip |(. rki'i i HiriJ il I.,, *r, 

■ ir.1ub.iupj rnnT-rrir.il- :l,l riUm ,le u | | . .i,.l. t- 

|,L y r ‘ *, r V : t t Pil*. I& * PW-i * Mr 

Hi. Qib lit J lini: 1 hir* is., it ur Ttc , **,*.1.. 

KuLl* lull II IS IQclKubhc, UHjitlltS.i"rii ,:p. t Nns.J[ir 

Bibber C ifi-i, j ribO !-:=■ l"r,Bybbir Hildti. ['ri-'i-p' r T'k^.ILr 


ECT10N PLANT gS 

up p^-nrti hi (p a/a Ln^ few minute*. 1 oJkriE, 


AMouthOrfii 
L that Play; 

with a 
fCNS MsjSic 
Roll 

I '' r > One Gin P Irf Ir 
PP WLihnul Pratliei 

A Wida Solnlion 
ft Folk In Choose 
- •;•:.£ Frsiw 

A. Veritable Pocket 
$lic Jan-Gand! 


l-We (Hi li:iMnl(<iJt tIJK *[nl 
nmuajjrnjtnl: ir#rir!LnH 1 hiv|i> 
rlnyia, l .ii pUjfeLl rMi|i| 

IlnUlL no rP 3 emfcjlu (ilali- 
numl. with frnrillnif on. 

tTjiIiiel'.LcL !IS- fllUVtTDUMl. 

Prlaa- vniy 23e h e- a L x> ti J el . 


Typewriter 

Pint Tldsn Writing 

Machine For 51,50 

A parlasl I'lMa i T?a » t i la« lir I !,Hi 


~*^ ik rwaldlf »i iIict wanAd »Hl- m 
bhq lit. j r-a “alwn '."a p4t^>>>wa 

riEK rrfciuufr ju: kra ph L-> wiatJa aca r-a "rrr rpp-.Hr. |l™ n- 1 

| III IQ, ABd LLI if LTi - 1 LAG . ■ • YifcJId bHU l-:-«4'.ail. ffAh 1 1" " I IT pr I ;ip tE 1 ' ™« Hi il 

pi ii but | frl Bp-^annRUb krpi huaia. iddrm- aivri^Hv nika vi* h«lp. aui dm uiai 
m*f ta>l 1 1 * bive i:l ii . iitlyc a lanct. iinnH'a* T+rtnib Piih ay|>iaalijiF 

wu mu I a. e lIm id job p j o dill nrlaud rniPKiK-ai Bor me Ibai rrartTP* CBB«r 

rtwim ±\ .SO BY pull paaiDBlri » my ar draa n In IJw aiM (Va-p- vriranl. 


Racine, Wis 


WViett terfiJuiT frl rttfl>et(lJin-s plmMi itaciLdi-oii PnjHi Fnr JfccAmtiifi 
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Proteet Your Ideas 

Take the First Step Today 

If you have a useful, practical, novel klea for any now article or for an 
improvement oil an old one, you should communicate with a competent 
Registered Patent Attorney AT ONCE. Every year thousands of appli- 
cations for patents arc filed in the U. S, Patent Office- Frequently two or 
more applications are made for the same or substantially the same idea 
(even though the inventor-9 may live in different .sections of the country 
and be entirely unknown to one another). In such a case., the burden of 
proof rests upon the last application fited. Delays of even a few days in 
filing the application sometimes mean the loss of a patent. So lose no time, 
Gut in touch with me at once by mailing the coupon on the opposite page- 


Prompt, Car etui, Efficient Service 

This fjirfte, experienced, organisation devotes Lte an tire time and attention to patent And 
tmiif mark caws- Our olliocs arc directly ucroia the street from the U. S, Patent Office, 
We uimUhvUhU Hie tenti liiealitii.-i of potent low, Wc know the rules and mniireiuriil® 
of the Patent Office. We can proceed in the quickest, safest and heat ways in 
an application for a patent covering ynur idea. Our success has Fwen built on the Htrenetls 
01 careful, efficient, satisfactory eervico to inventors and trademark owncrc located in 
#Vory n+ate iri tlrt Union. 


NO CHARGE for Information 

On How to Proceed 

The booklet ahuvrii here iviti i-jun ri vain idile inbrnuitinn relctiuK t« patent procedure that 
every inventor should have. And with it 1 will also Rend you my “Record of Invention” 
form ori which you can sketch vour idea and patflhtigh its date F>pFnre a witness. Such 
evidence may later prove valuable to yon. Simply mail the- coupon and 3 will Fend you 
the booklet, and the J< Record of Invention" form, together with detailed information on 
how to -proceed and the CMte i nvolved , Do this N OW No need to l-::-*c a mini i to'e time. 
The coupon will brini; you complete infamutun entirely without charge or obligation. 


P 

naicri 




aLJ-fr r ::.r f J i uti.-'rrtixrrir jilritxe oiritfirtN I'n-padur V-rrh a icwm 
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Clip this Coupon 


My Offices 
Just Across 
Street from 
U.S.PiLtr Office 


Books 


Above is it view of my draft* 
SUg Wild specification ufljc&j 
where n Imrge staff of ex* 
perieneed cxfierti is in 
my const!! I it employ- 
All i Ll'ji hv Jlb^s, ji.rnj 
Bpei'i fieal Lons nre 
prepared 
iik bay oi£ocs. 


Strict Secrecy Preserved 

ALL communication*, ske Ldn.**, druwiujss. ole., 
are held in Etrietcisl tOhfideDOe in Strong, ate dj, 
fireproof Slot, which are ftfiWMlbl* only to 
aiutioriEcd member:. nf any staff. Keel fra to 
write me fully and frankly. It is probable 
that 1 can neljo you. Hi^hodt referonci*, 
Uut FIltST — dip the ennpon and fiet my fret; 
LkwIel Do THAT ri^ht nnw. 

Clarence A. O'Brien 

fiefimttrvil rmenr Airatney 

Mi i iIm-i , i thr Bar nf : TKr yuprnmc-Cftitrt of 
th* United ^(-sUs, U, S, Caurt or Quntom* and 
Patent Appeals, 13. B. OiniFt of Cl*lln*. C-mfE- 
.,r Ajifn'ulr. Diitiirt of Golamlna awl Sujar«iie 
Ci, luc, if cJm' I Strict of ChLuBihia. 

FrfleH-oe aranlinrd ciduKlii'ly l<t L'ilIi.'zlI J-+ 
TradifilKirfte and 



CLARENCE A- O'BRIEN,, Resitterett Patent Atrarncy 
7 ( 1 -L Security Savings and Commercial Hank Bldg. 
Washington, D. C- 

(Ot, finite 1106 * Dept- A 15 , WooJworth Bldg., New York City) 

Plc-fteo f^ru] my yonr free book, " How to Obtain a Patent ” and your "Xtecond of Indention™ 
form without any ccis-t W obligabLoa on any part, 

Num , ..... ....... ... ... .... ... ... ........ 

Address , ....... «, 

(Important— Write car print name plainly and address office nearest you) 



TPJjri, irritlfffl f<! ^rfKirrfwf rf p3rf|.?c nrrnfifJic Rapa fur ITi i*JifllfiC5 
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TRADE MARKS 
COPYRIGHTS 


Our Offer; 


Ll I 'm I ill 1 1 m ail I 

vector B U ILCp-I NO 
°« r, lfwBllWniHl-ine ftuuaslla If. d . ^bIh-iI 
l II, U. bv*Ei|ii T t.ric lid br Eli I... Q,. D— :i,. 


Have You An Idea ? 

FOR THE PROTECTION 
OF YOUR INVENTION 

YOUR FIRST STEP— The Inventor 
should write for our blank form H ' RE COR D 
OF INVENTION." A sketch and de- 
scription should be made on this Blank, 
signed, witnessed, then returned to us. 
We also give our opinion as to whether 
the invention comes within the Patent 
Office definition of a patentable invention. 
This ^Record of Invention” will serve as 
“proof of conception." There is net 

charge &r obligation for this service* 

Our Five Books Mailed 
Free to Inventors 

Our Illustrated Guide BOOK 

Haw t o O b ta in a Patent 

Contains full instructions renarduig U. S. PaluntH. 
Our Methods, Terms, and 100 Mechanical Move- 
ments illustrated and described. 

Our Trade Mark Book 

Show a value and necessity of Trade Mart Protec- 
tion. Informatiun regarding Trade Marks and un- 
fair competition in trade. 

Our Foreign Book 

Wt L have Direct A gen cics i n Foreign Co a n tries, and se- 
cure Foreign Patents ill shortest time and lowest mat. 

Progress of Invention 

Pi 1 script Lon o-F World h u- Mont Pr»»in; Prob- 
lem a- by Leuditlg Scieii-tista, and Inventors, 

Payment of Fees in Installments 

|c in unt Tnwr-^-Ary Ihnl rhfl rrA:il coat fflf Ihr- preparation 
lh-ij:JjLijl!ijii at a pia Leal Ik: paxl ill die paymenl. Our caskim 
i=. lai-^rm.l iiurrIimES In pay far rfwir nppii&H kina in tlir^c- 
LirfUt! im ii i ■ !■■ thu pi i’i ■ ir^i inn i?r i 1 m; npplicu Linn prujjveuEX i n 
□ur uiiicu. Thin pla.ii milker i he iia 1 ,' nv n i ei*y lor [be uwtfitftr. 

We Regard a Satisfied Client as our best advertise- 
ment, and furnish anyone, upon request, lists of clients 
in any state for whom we have secured patents., 

Highest References — Prompt Service 
— Reasonable Terms 

VICTOR J. EVANS & CO. 

Patent Attorneys, Established in 1338 
Main Offices j 7S9 9th St., N. W., Washington, D. C. 

Nearly Opposite U* S. Patent Office 


Wftcrt I^HCIh^ to advertisers phase nipHNoai nnpirtar !lf™Jfniiiiilcir 
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D elays are dangerous 

IN PATENT MATTERS 


IMPORTANT! To Avoid Delay! 

YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN 
OUR OFFICE to save correspondence, secure protection and 
early filing date in the Patent Office. To secure special prep- 
aration of your case send E&25.0G on account with model or 
sketch and description of invention. If the invention is not 
patentable we will return fee less cost of search. 

We Assist our Clients to Sell their Inventions, 



Our La pit, C r.nn;) re hen Five Organization Ithf berm eF-tablished for 30 yfctre 
mid oners Prompt, Efficient and Personal Service by experienced Patent 
Lawyers and Draftsmen. Every case is in charge of a SpeCia List who bits 
been selected for his knowledge and experience in cert:' in lines of inverttion. 
Our Lawyers practice in all U, S Courts and defend clients in suits involv- 
ing Patents. Trademarks artri Gopyrifihts, AIL Ccurtmutiicatiotis, Sketches, 
Drawings clc,, preserved in fireproof Files, strictly Secret and Confiden- 
tial- We shall be dad to have you Consult us or to answer any questions itt 
regard to Patents, Trademarks or Copyrights without charge or obligation. 

[pREEl VICTOR J. EVANS & coTf 

| CO UPON | patent attorneys 

I 1 NBll lORKOmCES UltlOAOO UPFIC&S I 

laa? wsiH^arEb uLhIj. state ibiB.iiooawaj' uida, 

i s i u ■* i -r >i pa ok PfCks ri rrsmiRViH OFiaccs svn fh a st ;i$« ■ okFitapt I 
*** l'i,i?ltrr 1**1 1 ta. Trust nwt. i H Empire Bldg. loin Hoiui r JIM*. 1 

j MAIN OFFICES: 7S9-&fch Street, N. W. p WASHINGTON, D. C. j 
I Cicnticnen: Pleoje aertfl nif frit aj r/Aoi ft yoei bank! ai deftcnticd an ^rKsding tsk«. 

I ..... ....... .... ... .... I 

| A4th*u ..... ............ ... | 



flu r CllPt-tf fr OPPit* 
S-ujt-fi It4D-4Zi'anwii> abd(. 



Ol>r PlM.*b«rgh OPFIe* 

La 314 tnipnu Building 



DurSinfnnil^v OrP'* 
|ull> naiaHilurt Uukltilnil 


H'fcrji Krittnff tty rj(f vrri mrrT plcnatj »n KJifrM Pujiulur AT Ethan ICJ 
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P 


ATENTS SECURED 

T C A l) E-M \ P IVf PE 6IPTEPEP 

H i^h-olft.^ i^rnf^ionjiL nervii-g for I n tutors and Trade-Mark Users Ls iniunii J far PROPER PRO- 
TECTION- We Oder you our facilities on l{eason:ilble Terms, If yen havift nn invention ucml Usa 
mudt! nr sketch, and desiTLption and we wilt give you our OPINION whether yottr 3 iH'eiiitinn entliBa 
within thv jtTun-iBifiim nf (ii« PdchjiI lA*4- Oil- ImaSe. nOW TO CJBT YOU It PATENT" and livtunl of Invention 
Orcififitc rent, on iwiiiMt. BELA S'V in D 1 .VQEfiQ L r .S in Patent Matters. 

Ttrnns Rea non able. Ben t References, 

f ■■■ ■■■■■■ ■■■■■■■■■■ ■■■■ im*mm WHITE TOD AT liBhMiBiffpnipnpmeRfBmimpn " 1 

RANDOLPH « COMPANY, Patent Attorneys 

SOI VICTOR BUILDING, WASHINGTON, D. C. 


j No-tub. n a ^ 

; Ad ilrwo . ■ . . . .* ...... ^ . 

SlIHVlilVIRHIII IlltMBII IIIMRlHHH ■llliilMBBIUBi 


1 1 1 ■ I ■ II M ■ I ■ ■ 1 fa Inaria.. i..i 


PATENTS 

jPROTECT YOUR IDEAS 

Wrl.fi mdaji for PltJtB B 4 JOK.L&T. IJDW TO 
OBTAIN A PATENT und RECORD 07 IN- 
VENTION-— <rir acrid Drawing >W Nfod.t of 
y-mif 1 n vfiil Inn For Emmlnatlan. 

Promptness Assured wit h Best Results 

ILLER & MILLER 


REGISTERED PATENT ATTORNEYS 

FM-rtnST Mi-mberl Ei .1 mining Corps U.l. rit.ntail,! 

Dept. A-100G Woolwflrth Bldg, New York 
255 McGill Building Washington, D. C- 


PATENTS— TRADE MARKS 

All cases subtruttnid siwi pcraonnl Ltttcnlitun by 
inurnLiera of the firm. lnformatiiiti and booklet 
fire. Patent DEFirf; & Fefienl tViurt Pnn"tiia>. 

LANCASTER , AL L W INE & ROM MEL 

PATFfiT LAW OFFICES 
dao Ouray Bldg. WAAhingt.n, P, C. 


TRADE 

flIAftNt 


PATENTS 


COPY- 

tldHTt 


■ L±r aUULTI. lSvEIT FUL P-JUTrtJa. PStMINT PLJJH 


ffrfcp i-jdif ftr 

El IE ml Kb 


llcfniiiur-Sa j Lib*-. Hi. nr.itr*: mjJ • 

harry w. Johnson 


nwHFii-i Putted in-d Trbid lluk. Altswr 
POfmmur h nuR m amih ihq ^dhpi if . «. Mr fW 
MaraNr -.1 + Jiaii: duanra Ugfj n I 1 . 1 a INff'sl ni -L«Jinb&. 

■Ififahlr if EH lAKnai if -LclinfeJL ud Itrl IT. D. f-Ttri i '*k*TB *i ri 

PUILPINOt wAimNoTlfcH, b- t- 


INVENTORS j 

[In. Vn-sk J-'-jM! nim lh:isu 1 

UCIT t LACET. F Slrw. H. W„ Dry 5. 7^m t \ 


wba iL r-r i v r- larpr-ii profiL* 

know iliicI lirvij riT-lBi.n 
un.plc 1:-Mi v; till Tact. Pr- 
Jw applying lot H*.1 »*iCb. 
tkriM facta; scat iV/r. Write 
in. D, t F.ijit. |IU 




TO THE MAN WITH AN IDEA 

pir 1 1 — 1 1 . .r. pajyic* rfudl-r rurrrah vd HUme i lurr-t-. of 

la liPllultia. e|j| frrre F-iT dlBflHlU Ifpi, P«* Ah ..rvinl. 

JR VI N G L. HcCATHRAn, FiAEc-ti i Lawyer 

PHIMlly B-ll Inri a. a ill. n a u- In VlCEf^ffD 'p. ij k*i f M 

TSg In t-B r n * t I ub n>a I «M|. WaaiitoictAn, □. G. 

hAI-E Rib n|i Ra- PTkw Yerfc City 

.TRADB-MARMi 


SHAPE your NOSE 

Aniti Npeh Adjustor sh&pw 
Hr-5h ami rarlilaise — iiiitekly, 
safely, while you 

fcleepi flr wcrJi. Lasttmg rcsiiltfl, 
Onld fllrdal Winner. Doctora 
pridne iL 37,000 iibeth, Write 
today for FREE BOOKLET. 
ANITA INSTITUTE, K-ll Anit a Bldg., k, Ft. J. 

BMW LBfiS? 

T*|H HASTEIt ( Fil'd) 

Titjus-ers HSJl[ Straight 
If L-ttf Fea H In or Out 

y-rfi iv:- 4 :Lt- Plain fcilrd jjmnlnpr 

wL The T, Gabteb Co. Pcpr. b 

S->^L!i 2 Jrz.d, ind. 




EJUCHSTEliN S FIBKS LIMB 

l~ u. T'W 

nS m*i |i tCI aftr f Cr-ili 
■ aral , ll E hl. Kjjir 
ur.u-iti. II. 

r-f wl Anf n r*.IUM 
fi. QUCHETEIH Cfl. 

bill Jrd Am.. Id. 

MlfrHEAF-JLI-i-. MjffH 



IwpJ rp» CainIpa T#!i<i*r 


— ^ if i ■■■ p mm ^ Booklet Free Highest References 
I r |\l I Promplness Assured Best Results 

m m * • m ™ Send drawing or mode L 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Liatcd Patent Lawyer rn the latest editions of the Raod-McNaHy Directory DlBankcrH and 
Bank-Recoirnttended AttcftLeys, publLshed by Rand- McNally & Co,, CfrienEo, 10.; The 
Uii<guL(. i Kv.ll ttwiiry ur till ! iniml Artoj-ne^i, prbiiih.d bv ,L«rj'l Diveri-^y C*ff|i«ratisn, 

BiJoton, Man.; Flugel Lnw List. pvblt>l.e<l by Legal nittr-ww* Pulriiihiiui Ca„ St. Lou.., Ms.; Amjf- 
i con Lawyer. Annual, pubhahed in t'evtlnnd. Ohio; Barako-m Scrvir® L^gal Djf& pary. pubhaiiFiL by 
Ennkcn Sendnc Co-. Htiitna. Mim.| Evre'* Law Lilt, f} Fork Pl.-.re. Nc'if Yurk City! Wptfjft I-pgal 
DirKtury, Dm. ha. Ncbrai-k.. and t&c N.tiDiH]l EHfl(irtiHy Attorocyir tultimure, MDrylapid. 

WATSON E- COLEMAN, r.cmu^^r 

REGIS TERED PATENT Lt WVER VVAdrltPIVll UNf U* V. 


3-rial 
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Sell 

“Hot Dogs’* 

This New Way 

If ycoi •v.Tiut- * rral live M-imi..--' :i -I 'n^r 
tL>r iiKHX.1 biuivttklv LIEflllti, DTKNI !i hcit I50IS 
p-tim-H nmd raah in ™ tfn> Eii-inr , i:'l " - iS^ruathi h-r 1 1:<> jimmou* 

wIbrfM UIIIIi-ih of ih/jndi fnr ntiid w leu et and mn.- 

bodT ilif-in. WUI bm mnim nuirtbly. muitd Urbi new hut 
rw eterl-Mty -n-iih :!: rSn- mIeeIehib nivi-r rmunrii in Prfifllfl lire 
tnoiira — Tjp. to I LI! 1 X 1 #h. tifcw. H 6 Phl jtt puys Jrs |(w|! |ci n wi-i i. 

Roasted By Electricity 


Ecrtltofr N#* I rh+ Prato EIkItIc H>nwtw. CLend whUc 

K 4 DC. and Im-lfiMK AHniflh E TJ.il C. M !l «|i:-n.vllTX lllltlp. UlwEU-ri 
Mn-iEn.T “nth dcllcIrM*, mflcbM wmid. Wfr:n«H d" nut Mi-rhix, 
iiiiE luinfllly eti "11*1 'i-rcr- fi.-iu-Lw Ik pimillb. Mwt IE »nif- 
■irhtrT [■iiuj it, clqhi irckcc — (hr.!* .ill. ftauu 13 Whom- 

to ■, ij.-ii.ri-m- h- 'IiIhIl tiriiwn in. 2 mliuitm. 

Start NOW Anywhere 


AGENTS 

WANTED 

Blrnw m*l~*!i*nts 

Win sell rnoli IhlH 
:i::iuill i. r HUE ]>flr 
■IhvLth. llJiEL Iiniii- 
Iiti (It !E I hl> WM-kl.- . 

Writ* iiiw Hdi['i 
offer. 


Opro ii]f h "Hot O-ng ■' Stnnd in front 
i ; v -i'iilt horn- an thr lii*bwftj' ftf u-ItV- 
Whrn: Enlllc Lh IihjiVji-. i mill In nr. tlif- 
Ml- iltrutnd tiiiw sur 'Itoi Eiiigk' mil in- 
III, -it: -. I i - : i i . l i i i I When nXJflltd tl'tH miming 
new waj.- Wrlii- Stii ricEhlUi on buw fa 
(■ot Hltrtud W* bTiivs j,'iJU. 

PRES TO ELF GTH If ROAST EH Cft, 
M-4B Anierfran kink SMgi 

PEtbburrh, Pa. 


BUILD MODEL SHIPS OF THE BETTER KIND 


TTi Mfl iujoly ccriKfurclPE. * i i ‘ 1 *11 
iuru cf f.ns iuh u mflihriUhtd, 
h-illk. UufkiL dwhiti. Imp. Httm. 
R»KlM I. hi"" la-»ila 

i'ii r Hue ami?. tmkt. *" «» ir Jt .l- 

lr* ml ha? pc*k rr«dp|p yf ( L *»- 1 *" 


l>*iroriT Fmlcg.. IItIdc ^ 1 ■ - 

nit 'jilt ft Sr-’ii'h (lillr-m BiJi 

' . TrXB. CllrOC»\ HL«--'« 7 P ilpwifrual. 
H I m tr¥-» . MavP»jwr» nd »r»np uil#i’a 
A1 h> PHdri ewi^i'Arl--"! f'f 

aa|l fcjiraala, farm hull kit(M ■"r.ali 
anew". fc-S liiMprllr?., m LTiJ 3 n* 
T.n Lbr inijrl ital -1 iri Ulir 
.yi.,Mr c .l,?. c . & ,l,a-all r 1 1 1 uT.r».T+.J ■'lip 
pi v"j p I Imsi Irl | li I li-rif PflnuH 

Hi. kaakirK nrlu.a -.^jalJr ..I,...., 
liir ml AilLa JbT IiiiU nr ilif "n al- ■ 
ia <j|Al«n l-i Fi'kn an I Tall l i a- filiTan 
■•I lla-atrjBri ITIiilrr ManJ. i-n-;f.-lp 'pI P 
■ilUlddfi lE.9«-aia«WiJ Is iswIi ld.v- bm 
fiiN> JTMLlir ?EilhJWd ■ j.-i; Bt#riV^i| 
I'll- L-i-v-fcJti . A ■: v vJL I? mu f«t- 
ral4 uhd CHijjir td L5 ■ ia. iV-iici r -r-i 

Jundi. 

MODEL Slur- EUP-rL-Y CdMPANV 



HfOL*. ? ■*- 


1 ei fiirniEiJ- Liin tan it i ty EMH>|i fm 1 . Vkrilu Popular 

MrrliniiU'A I'ito, CIliniK-P, 111 . 



QUIT 

TOBACCO 


Kn ULin or wciTfiEin itHYi m k~i p<i L K u 

bnrmr'ilt'IT-Httf'i.'f tolraroo. Doq'IIjt 

to iinr.i’h unnidcTi the huUt r- il.‘:4i-r:-i 
bfiB EjpiMl JfEJI Jl .if| C3li? (I I E> 1 1 Minis of 
J-n-vctwite- iobnuco u.w-i tliat linyti 
rumtirl It paay Ui ^ult with ill* Hill D." 


KEELEY 


T reatment For 
Tobacco Habit 
SlUUlitlUl Puf 
■Omr SO Years 

ejilii-l: bEpiaiim nil r»vltte (nr[*tate»». W rlta eihEhy njr few 
liijok teUlrL r h' '- to q tj I l: hEv Fri* yiinmlf rruln Cfto-Eabum 
bbbit rind our ILirfiny Jsoiik r.iiwantw, 

ll^iiLi. hi rkr- !’. i.i.ip .i 1 1 r Tr^irn.nt r-.r l.l ; jr-r Bill n. ig-L, 

I L> i L >: ! vn LnimL E^amrpudinri- !-;i/.i- :ly rLml-ilniiiHl 

THE ktLLtr IN’.tlTUT£. Dtp t. A -0 1 : . Dwlaht. Itllnali 



for REPAIRS 


. . . Or pennies 

for GOOD OIL? 



W HEN poor lubrication of shop equip- 
ment can cost you so many repair dollars 
every year, isn’t it wiser to spend a few 
cents more for oil that really protecis? 


Three-in-Ono Oil does far more tLcin 
merely lubricate. As it oih, it also cleans 
the bearings and working parts and fjuflf’d's 
(hern against harmful msi * Blent] ing from 
three different oils — animal, mineraE and 
vegetable, makes S-in-One do these jobs as 
no plain mineral oil ever can. Regular USO 
of S-in-One will add years to the life of al! 
tools and equipment in your workshop. 


Sold, hv all good stores f in handy cans and 
bottles- Write today for free sample. 

THREE.! N-CM E OIL CO.. DEPARTMENT A -1 IS- 
170 Yfirkk YbrJc 

260 SotDnid Avo. r VIII* St. Pi*pr*j Qu»- 

3-IN-ONE OIL 

CLEANS - O ILS - PROTE CTS 
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Using Tobacco 

Perhaps you're tried to stop urijif tobacco 
only to find tUftt the fralAt haa such a hold cn you 
that you gave up trying 

'You kr.oir, better thms -iiironc cine, whether tc^ncra « 
hurti iijt i-fiu, euhI 1 1 If. In, that sooner ft Jhirr, it tvtl I n nd< ini: re 
your health. _ Hi'iirt IniiJU-Vi, Indljfttatkm. dyntwtiel*. piwtolhh 
iwsa. iDMirmin. pwrt'reviitM — Lbe(wlhdSrit«iviitlii!rdii : *CHl;ei‘EI 
co.li siren be traced dirnolLy to tin V*r<if ;*ik-irr:i, ncrmnlinK 
ei? jj-tud jhliI leal uutborit^d Bt-iidv-s iv is tin Eip-eoHvo. utterly 
BIe]e| 1 kUln 

Let Us Help You To 

Banish The Habit 


svln* fur r.-.i.ii..-L' Mhnt Iflihi In i mb 
ouiukly Out flJJ tflbuub "bnofBF" li 
•it. 7!: n :|..‘aire I-..- ll FjTiii.j ur-jhLW 


N* waiter Iww fl-nn a jm p tntuwco has on m-winiUPT 
whether inou've Ltfen SmSkins^cliiar*,. pjp« Af> CLtf&HC'taiar 
t- 1 1 ■ i v. : 1 1 it plug cp Cm.' cut for a munch or M yenre— T«b*««e ri^mihn# 

will Eli iessE l-j..i(-J ewtSuVC all CTu'.'lriiZ f" l' CODieet. I 
fpn-diyn, It iIikB Lid wu_-k 10 
Etnnn tu™n=t beta'll S'ticj klliifl 

tuunllj bufftnn to ci'i^ciiE-™ iH.it Llni vun-tlnik iluiu. 

T'Ohl MS Mmer iT.nti.ini oa habit- form inir ri nipw nf nn kind— It i« 

In El!' MTrlC * ttbHreumi(w!i(^Ln. ]tik.'-.rHT| 
thfl Bllfl*ite!t *a thn r -n?:i:n uptccii; O 

tiiimiiitniey r at ufrrn rvlr* to quint the perr 
jt.i.L m.nkti yifl feel terier in every nny. 

SEND for PROOF 


Cnat errr Frwi hnnklnt, It tvlfa jrca ill filrtub 
thf dnviiafpffwtflfff bjhfcrrqsmlhuw-fclay 
J4 is now tci quit. We will plw *** “-*3 
wrnrfl rf l«44crr* JTOTI onnllrmwl. u 
taniiy h0*thjl Kimpl^hoTTir-iin#PihTTinn5 
ItWl ■hpnlijli-ljr frrnn the Nsm. 

JUB t iTini .| CULH , HJH-UF B paaLaj will OQh j 

NEWELL PHAKMACAL CO. 

Dept. W? St, Louis, Mo. 

Bend mo without GfelievCfon to me fn qjij war, rnwf Ih&c Tolurm 
|i*iJcH&cff will pwttvNy Em mo frost Eba Tatuwa llfehJtoi my bcrnt 
wllltoreftaiKtod. 



I Hbiidd mi, 


0 dr*»t JLr.il Slo„ , 


Burning 
Feet 

Ended in J seconds 

YTOW cool iTiijj Ittfraabed y our tired, buen- 
-*■■*■ inp, nehin* fuel foul ISii. Instant Coiileri* 
ih Ajvpl ■■•■1. Etmt throllbill^ FU-TVA in AiKiElinij, 

Errjy tut nf flto ftheL pnin in draira from cc.e 
flirnllcn, bTitaliwt in-fvi* ahhJ tiena™. Firms 
Itvai Ournbu bunions, end ealhiUAr* k'-i like 

niifiLr.. CtiiAontj Ih cm^wlwsv I'niiinlufl in- 
Btlinlly. ]!ndll llJ flyEiJliling yciin» in if 

jiinwidiL GvC- ijir today. 

AGENTS AND SIGN MEN 

torn up to SI DO Wiplil]r T and over. Putt I met up 
OUR GENUINE GOLD LEAF SI GN LETTERS 

— "li 'fort: n"i:| olDrewlndnttB, boirduttw.bnjckH 
mul Els^n bIkhi. We ulnj mukn hi unLer venut 
! in*: And bU ■Lnr u -i rill ^ jIiiitih Jl nrlTT nr b-p [lie 
tlMiLtamLi. A rrferiiMjUifit hwlDeo. Na l-h pAtni 
nt- ft|:iTirnm TTqiJl riKf. UJ^ d uiH^uiL JtIi ererv 
Cl ty p .L-.umj.>i £3 .x,4ri LlliT. r a!l.r-d Fiat- 

COHSOIIDATEP SIGW 1E TTIII m ^ ^ yw.*iw 

DEAFNESS TS MISERY 






d. Q. 


Mjnir ^r,i.plr -will JcfiiLivt iwisinjr 
■?nd ] r*?.J Nyilti Caiuj -LunTCnatLmi. 
ffl le I h(-jrrf-in JCiur[ii bcciau ikiT 
u j : leuniid J nVi r.lilr I j r ‘Drum. '.’ r. I |l 
rtKmDIe Tiny Mr ,?j.phr.nri firrin^ 
in rhr Eir HtinJy out a! iI^Ll, 
hl .1 ■Im.l.iniriH tr hr-'J piTir. 

They in iz^xpenain- VriT4 f L> E 
b(H)lr|at ini ii’ijrn u»Hm«C.[ *t ' 

tbe Eavciuce, tdiiDrll Ul-jJ. ^ . 

L EOHJIBD, I ne_ . Spin *33, 7P Slh Nrw Tam, 



a Ltl [n A Better Locking Nose 

limprfril ynur pchin-nil ippiinnlt 

iljt fre« bvdk tellit ruo imr I RuniBiibrt l^i 
i -iiJir.lVl: III i': htiflpi; i:f yflUP Di'iM b.V H :iLilld : -,-3 
tin: uio-tilu^u sini fletliypirto, tju.ickly, WdcLy, 
find piiiile«ly f or rerjnd your muiMy. Tim 
very fitif-, pjiuuRu ruljnnLni«iitn n-li-ink rirdy my 
iiiiia 1 imtriiied ModrL £&. TTiwr HfcBcwr jiubiw,™. 
make TfK-,il(w»itl:. J urt-ury andlmcLTiR. Worn nlBbt 
nr day. Orer lOOiCKKI user*. Read tee tiw tuiol to 
M. TRlurr, iTOn«r Aiflif snafiinff .twTnitif 
D*ra 1B7 IMIjHnj^ H- y. 

SCIENCE FINDS 
NEW DRUGLESS 
GLAND STIMULANT 



Science b&E ill stwrreif n np» mctbDd nf anilylnp i pmrivc-ru'urp 
(prte. The rnethtd Is >.hallv dHTurHl i Inmendout iiep hirward la 
rr^jlnlnp pnoiluLfl glind hml;li„ Antuli^ Nlecm pmrtliJCMl In LJiouearalJ 
ef mtn. rnwy lurrml Hily. 

"h hundred yi-irr. nh-T.d el rncdririi rririSir.inn," urliati i Hint Yuris 
physician. Dociark end OHemchs hfe veiny lid wecfiljlrig It. HP 
druiFS, mediniiv. rnnc-Tije nr ltricd rays. .nt-:l jl e r ide. 

Dnse -bei 6lh#i(1 Tetri Hi tan rfrnef dc. D!rt«ly ttlmulhlw eetrihU* 
a jmJi. ulleii brinyinp r.Ln-jl in an~mmg irr^nivi-Ticni wllhiri leven days. 
SlM tiequrntljr tonni up enUre iHtwn. Uwilly routs HitHlHiidn. 
ladder Menkntei and fre^jcnl pal mid urlrotlan Htcn relieved is If br 
maple. Lilter you reel ten years vcui- jer hi mvpc deyi, nr ynp pay 
irtMlfl. 

Scmliil's TRCQ buck. ' Thi 1 Deilrnyer nf Main Hudllv" eapli ns 
ihcse imulnq lairs. This bunk i;. nc«i FREE. PfO DUISIIItn ltd. 
SlrnsJy *ak fc^ FREE benk. THE ELEtTHO THEI1MAX CO., W. J. 
Kirk, Prat., ZI4i Moirii A.i„ SekAuiille, Dhiu. 


i **- — lirrfrriiiiTrrii imr ■ ■ ■ S'! |[L « ■ . .. it... 


ITftnn wrifir\(/ pleatc meitflcttf ropitiitr iffetAtinte-a 





POPULAR MECHANICS ADVERTISING SECTION 


139 


^ F Kl W\ F I Licensed end approved parts 

9 I t IN W t i for the new Stenotube radio 


KIT 


Fwadttlen Wt ccrnfalniuj; Clnwsisi riiiukJs; 

p«c Leetor, detector and OM-iUatoi codti; I-F 

'L'l :m>itiir:: ; rli Hli:i I , I i:ilik:i!'i Ilk 4Kim:len..«i'r: 
fi-ui-jmiB trnekiuE woirinwr ; hind- 
ware. Special Dppr-Liy.pd |iarL* ml a Kpcclaf 


$50 


Trie ONtif AHOPfSri MACHO 


ZEH BOUCK LABORATORIES 


39-39 194th St. 

□ Check enclosed, Srtd ili-0 EefjciiInCiuti kit — - 

□ Send Lkeruiuru atel cuiuplute piirl* Lh»l — 


f 

r ■ ■nt— "■"■—■■■■ 


-TO 


FLUSHING, N. V. 

Name 


■ ■■■ — ■•■■■a 


Addrr** 

'■■p^oyawa p-iaa ■<■■■■■■!■■■■«■■ 



EASY TO MAKE MONEY 

ynnf jpirn Int tij building I IrtH hM'PluH Inodtll if 

Sh.ipB.CtnriljW er fjpi runm* Whool* - We supply 
r,!J parte, ca:y to put toHStlior ivilli full inctrue- 
t.ii: iih arid iLitixrn n iv Ready market arid s Li-udy 
deiimml from sift *m| nthere e-t n, E f, vd 

ptiillt— Sand l 'rril ili-Mj- lor illuxialed uthbfiia. 

MINIATURE SHIP MODELS „ INC 

Dept. ILT ftHKASIE, Pa. 

Canadian office, 3 0 King Street W, Toro nto 

Deaf 20 Years 

But non' f |y#flf and will Idl 
any d ral y^rW 3 V.H. Ki: , who v.rLis 
pve.tiow I pit back iiijf InMiririFr. 
nmj rrJicvrst head nouot; by a Sim- 
ple, bivrliVc, inrapcnsm± irieLbdd 
which. 1 niVHir d™a»vered. 

C™. H. Wilson.. President 
Wilson Eflf l>mm Company,, Inc. 

Tfo Ttidii Bids-, Ky. 







Sriirlironoui ] L D Yell, 

m Cnle.ai lLT.il. Mrt*r| 

r c,n Ik |™i.iM ■ , |J-* «l rJi l— '.i.nmi Ltr.l bU*ilf 

■trlru IT«*Hn. Ain iTdJit lilirt M 1 1.-1- I : Iv. 
trrJ.4-p irr ' ■(! |w«uj ra-w • . al it ia>l Iferlirp nrlnie f i4lp 
E in - - 1 - - -. 1 1 |l] W1 r alar laJjr M3 ■* Hki B |rri J'frpnH 

ilin'j!K«t^i *f'J dc-in-p wnic fw dt-c-ri-4 r 

N ATI OHAiL JOBBING & EXPORT C !fr_ 

Dipl. A 1 51 N. C l ark 5-fe. Chi e H gb 


M. 


~&2 


For III >• ft! mat l-nnd .S.-.Nll^r,, tnhlaap. Ti^ppu™. 1 roe ref)., 
Wild aod t'arah AaLfitnli. J5Y different Tor mi to ifltft drum, 
ir. MTi I'Oo-sn |i.u:i.r:i.iLC l'ihI EO.iat Pit li'uE llfinna. ScaJ 5u lEaanp 
lor II In. it rat-ml .ri! H 1 1 :- J L I . 


HEriRT C. -SCHIERCXE 


sPtiriifrBi fen. 


I3HFMT, Nl. y. 


j 


Cove 
taafad 
Cn do 
Imdi 


, Hfear-prooi 

liquefied Graphite 


REVOLUTIONIZES 
• • • LUBRICATION 


DISTRIBUTORS! Earn Up Ed SI0A41M) Wtafcfy 

TJih iuiiiiiri(t new Lubricniil aitnorjiij. crery name — 
Piahri rTiotrm perform uI'iki-L tiiilielievSble- fen-ii-T 
FVHOIIj — f'"ir all s i Lie r n id e.-.ii jbiiMtloiT motora — 
prvfwH (l*ry moslnic mrtal part. fnlH ritiKu, 
m*a valveoy iwlum cartnm. iiemtaiwo mileuc Ity 
Ti.ii|tti-ai 44 [pictLnD-drnii. A-ptjpLiy rtauMw — triplet 
I |f f nl irintuH oil. Cu.li repair liLILs , drop* jiuif<. 
and iiviiT. 

film ply nHd to ftit S-ihL nan, MiLrnly a |ubrii-4nt — 

rminiit liarm. 

LW 1 ,: CUARAHTEED— PATENT PROTECTED 

sriilimei, imUitmilnl™, iiii>inr bnala. truckd, [ran* 
iura, Tacm mub Ilium, all - levelop tuitai- 
r nmant i^B "HT eSiuiwity with PVIUllL, 

an d used, THE *1 twpti 

A 5 5 U Ff En lEfftlf 


r**d fhy 

nf fleet 

AWNt - 


Nflti»mriite ihrreptarere ^rid assliuip 
ntaiupF. 3'VltC tl t. jo- thr greataat 


I y thr lent ing pavelopment ol 
lime. 


all 


Wrilii nl iIjiln Ini' rFinAiltnliSs F.’n-tn, 
piTvif, rcrrLlnrini offer 

nnd l.h-T :il ttiihn p | : L 1 1 H 

Ootl Delay. 

W, V. Kidoejl, Pres. 



THE PYROIL COMPANY 

| ifll PyrniJ Bliftj U Crotsa, WHre- 


Where High Quality and Low Price Meet 


We ftD; power tool 
B out HsH.ite |j'ijsii]i:-¥-i. For iIlLh 



EJesi^nihjf r*n<i ituumFunjluriiiK bench mnrhi>" L H r 
reafttin liOlC&CRAi'E nepreaenta highest cjuitliLv 
at lmwHt rnces.. 

Every Machine Fully Guaranteed 

Tlita puoruitn: iwit prily teimi tlic ^iuLi(y, durhbiliiy ftlitl 
iierbirmiiiiee of UOI L’E-L’]!A>' i?i e<iijji|iiiiv 
tiuaran cfei your ivernhnul HatiKfsiclLim 


Hall b+ar- 

Iq|. GrAfr- 
iA»d ru« 
L i L c i 2 
VIJfA. L-3DC 

WMa nbfcsl: 


IXifrormnnoa of U Of Cbi-C ] iA >' iv wjiiiiiiiiFJit, but it aba 
£u;ir;m[4-es your ivemmul HatinfaclLim wjlh out jviwsr 
tnoli. Such a iMfi't'liuc icwiiTiUiit* oao only po fritli tnpli 
tlml Hrti den plied nptit. imide Tiibt- h>mI jM-iiiriJ right, lieu 
tiur lii.fi, o ■ ,.j i l | p I l: c i iboH-irifi luLhcii, drcuuir WIWH, 

I .'.i i I Hawn. JIk hiiwh, jn-itslerK, >1: a.jiirrH. Stfi. S-elel ICIfi to 

partly pay nisilinp cost*, rifled from «™r to mm wilU 

■ritiimiii UK jLiI nrlciutii,li si ml ibu, 

W. B, S J, E. BQ]CE, PM Tof»do, Ohio 



SK$ 32*0 

Cu«.ds,, *** 

Table 111 ri IS ikKI—l, 

r-ieFrh J ttiLet urome 

bi'urlnir. Vfiey HE Id 

frmp^ IHNliw fur WimhL, 
in 11:11 nr eiiaikflmILliiai. 

C 0Cfv 1 Hi!ll'V.i5Q i 
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"If I wasn’t an expert 
before... \ ^ nOW f” 



H Sijicc I've used Kestet Radio Sulder, 1 
do a icaJly s.iitk repair p.ilb t K ' 

A "half-wiY” or m«s5? job of solder- 
ing radio COii i'ite.LLt>ui is jiLjt nu.tur.illy 
Impossible when Kesrer is used! ] j lt- 
feer, professional icsulrs arc absolutely 
assured, Fusf be-cflusc Kester has ihc 
plastic rtisin Hu x that keeps out dust and 
moisture, and aids receptivity - - - second 
because It's so easy a tut. Tht (lux is 
inside the solder, and all you have to do 
is apply heat, The s«-butldeis useKcarer 
. , . so should you. Buy Ic from your 
radio Store Ot from Other dealers , , . or 
tty it first at out expense-, Kcster Solder 
Company, ddOl-Qd WriflEii-wtH.nl Ave. 
Chicaflo, Illinois. Iucoiporated lft?;?. 

FREE SAMPLE? Write for it NOW 


KESTER 



New 

MYSTERY 

BOAT 


NEW SHOE SOLES for 

tJi-H-. : i : ■ i l i:-:i»I:V wmerpruot iiul'-i i:.yy now be pour* r.™ 1 enty iiv. 
^pri'nilc d.i|i with il ^iiLTh II If- ImS iit aim- I 1.1 nluiiH ■ 'vnr 11 .-h-; 'i 1 1 1 r ■ 

tes^r-vus ur muling up tv- tit> -Uadljr “rlE# tar njy-ttet sample a3cr. 


llnlvcisal Ln hc-rntorics , Inc., Dejl. 4291 . Dvi Matties, tawm 



‘ from EACH 


YDPR^FfRFF tt '^^in«KjTBii i WhK*-!- 
i ulplJ r JUiin. ,, „ - r r - ifitii 

Tl isH i i:-k i>kk *«i i 2 l*r W: -m pend «k- k-r t -ar 

I 1 lii A FiTi^rpp^Iii- 'h in. -. 1 , jj-j -p 

flilf ^"P t i> m I i-^jr^i. t! Jl 

iEhfi . 

WiqCDIupm ABRASIVE CO. 

PidI. BMC 

»■ Hllwihw, WIl 


Earn Big Profits MakingKeys] 


Special Offer 

for a limited 
time only I 

it.r h rl Cm!! a Jn 
K* Efl her lin-Jb 
md! h ; Imj?- 

jHiinlanl r Lei >19 
hIiiiw you bt.W. 

Welle ted-nj | 



BUILD A PERMANENT 
BUSINESS OP YOUR OWN! 

Uiinlarmre uny type *1 till in mid nuoutn. 
Make line keys from hint mini hot. Sow 
; 1 1 1 L i : i : L !■•: I key euttma HsasMiLtie id Bim-plr.. 
eimily npiiriL-Ujit and luBj jiuiraoteftt, fCu- 
eip-Tictwe is needed. A Ikiy tie girl tin rut 

jj'H-r^Mi E. I: i Vh willi it. tSvenpoiW JMCl'l* tl’yn. 

He ilie one to fill the deni arid in e-.nr 
territory. Puil i: il'- r iji:i I i, n: FREE, reffard- 
iiyt mar- Id ni). IlIhtaL time payment |d*u 
awl ur H 'fiHl tiJIur. Write ijiirk. 


BeisserKey MaohineCo. 

Ii 2 l Waedwjj- U Aee, 

Michigan 




HI YOUR OWN BOSS 

MAKE BIG PROFITS 


The ELECTRIC CARPENTER 


Hflr« It n.y loiUrt . v.H- l~l.^ I 

AbW ■.ft-t-.f. II.- frt.lJ l,|a-i ■..I, ., all- ■ 
tfn|||ijip. C:-r ilS.rri. Il,f i hi, A - nniki I I.Blre 
"*|J. a*-» KU“. Hnletir, LmgLh, £hkirv J.I,i»t 
l-.-Ar ,„| F.JtJ-l.., ||,rJ U,n. A .. J ,1 FHIE 1[. 

lMtm*d rcMfr ecd 'I»l TLu-uu b. , T V, . . J " 

AMERICAN fLAiSn falleKINQ MAE HIKE CO. 

Clflr*l. t-ilej^. 


touk FORD THIS SPORT CAR 

Fmcii ffJfCKTf* 


Let us iccommcnd lite licet booh* to *iutl>- 
hiti Liny sulijtcl. Pupular Mtcliniiiri; I'jcss, 
CliirajEOn Illinois, 





Get Into A Business of Your Own ^ EARN H50toSj00MonMy 


AUTOMATIC 
Aifl SERVICE 


PAINT SPRfly PFDFIT5 


■HOUR BATTERY 
CHARGING 


20 MINUTE i 

Car Wisliir ■■-— ■ . 

ifrr* ilcm _il ik- 

3 iL| pahteknui- iirma ud La 

HOBART 
V POTHERS 
rveu ai, 


avS Trial to Prove 


ovricih 


i j 






popular mechanics advertising section 


hi 


Easy to Own 
Big Money Business 


A i1l1Li:1iiI'uI. diupillitd nnd fnKri nmiinp liuiici-ni. 
trill CHISr^’ riT.S. [h'Lic:ijiuh i&Haifc^EUMln ^ i '■ I L n j 


cle 


Uni 


Make jnil 
id oU 

I ile tlann- CufHL uk-iII rind n^un Snr innru._ 3 lmJV to ninhy- 
1 >unrlv sll cqoipfrunt, h-aw nuEctLiL pleniifiiL and. i huji'. 
Profit* nix- Ni> ™vn ilhi iri i.ilL, Sari n™. 

Quick Success Possible 

vH9Eaip.ii; open u IJielc retail Morel Of begin aM llctnkC|. wholentlo 
lu uareip grocers P bn k m-, .Ixu^ihih, rj.rVi r bnicH^U |*ucni.-i, 
pi.-nEri, vmyaLie jLstiJj. 

New Pop Com Specialty Shops 

IfiaJe jnj£ Imii if-I HUrittv now. Lettn juM nccelt*ed d untie 
pull ratirirh leU oF m_Ln uiiTi'Mn:i. 

We Start You in Business ’ "" fc 

i^jpplr m, L"1i inn, il-ltlE AtieiuIjji- ieiiJ HLW m_L N’ r i lj I 

cjpiuL tana you. No e* perienoe nt-rJu-d. 

Write Sor 

i'BMkei Farts’ f 

^C r H I TL'L' , UjibLictlli 

hiu'icM Ll-ikt-- from 
dihcn — >h«*« 
their Uuk- 

iikUhH, Eiilkt funv 10 
sari. 

Ldh'C - EAKINS 

COMPANY 

■JIB High St. 
SpclDKlIeld. QhLi> 



IQB 





. “ Uj IbhiYaur 
Trees Into Cush 

■n - i j r^\? tliliWIHl 

Hi indi-pcnilenc, £1:1 rt a WtlOl y g Gtpj't 1 

nnnHmpbusinEii.hnve nunisynun- ™ ■ ‘■’v*™ ■ 

•nif iu .ill ihc liou. Use iIlu issrtiiJile engine year ’round. 
Tays- for Itself. Low fjictory priws, Big FREE CiiEiitof. 

WITTE ENGINE WORKS 

. 114* DAKI.AND AVE. K AN 8 AS CITY, »Oi 



w 

STOEGEFt STANDARD PAPER TARGETS 

CnmptL'tc Cine for Ilifln ± Rm 1 v ur TbJ S fnmt- 
im nnd. Clubs. Fully itluslrattd jtn. ttie must 
complete Arms k A muiii nition caEftSi « ever i Mur'd, 
»-.i zk ii rhnjr Imp tliLs 1 11 rmpiE entnluE-. 

A, F, STOEGER, Inc., 5W 5th Avenue, N. Y. 




Spanl lie Wo rld Wilh Ibis SctlJ, 

a new hwilu ilirlll for yoaF Joatcn Ln DIRECT tc London, Pari*. 
Hit in uui'iius A tree and. OEli'-r limaile&jnjrif; hUliJiiKeh (lucmctidiii 
the mffirJd via oIl.we warrsi. Eaho' muirjn f-in-..:ii ci^nn.irt rnmi 
ntrnaiL Isnii. Y<iiir ■•-:ini:irvi nwlsyr runnnt tune Iti them Inw 
nvn iUUuruL Wl JlLl.ln-IVJIlli itJiCEIVER cr-ta It to GHJ 
m*(*r mmimi i»ttli surnrUlJii riirlSy. SEND HD MQMEYJ Just 
ttrJEn J i.iir hRine nnd MdrCSH on S Imm-inl ilnL :mh MM In wild jrnti 

ililH wnn.ln-r-jl z uuiun t-icd ilinrf wsvh tirt. l J .iv grtt:. nIwi 

4 mill. I d'-llir-y rliiirj- '.II nri' • w.-ir .r I; , ,j.-; m li.- ;|.r- 
eamunlM tsy tl fKj iS*»ihi,ii, Foreten enuntrlcs (T.7i ilcltvtHd. 
WtJ-tM iciImt for in, ra tafeg o r undJo b&nraln,. 

C H At, Hoe PWI ft CO., iutemirt tu t«p rreduetj., ti]i, 
tillt Llnraln n+pt. J-t CHICAGO 



Jf9lSf®J *3 


'ZiiJiiI: 

AiSilnfca. . . 


DIRECT, 

on enecUP-* 

r LoW Prices 

/ 93 i Cut-Price 
Q/Ji^fS a Rertuuka/j^ 
Q/MjQrtttrt&u to Own. 

Ia *li Jewet — 

Santa Fe 
ecial 




Hit Sama Fe Special 

*U>flh yMzfj' LostjriiJ 

5V*7c ‘J'Hwr - — ' 

VTt-, r, t k 1'n rfaitimito nnr.xEW 

C'CTIO All .1M1 vi: |cj;. i -.nil H iid 

flit 3 IIIIF : l 1 1 fc ir-:*i V : i " -iliC 111 Chore I :.l i . !:.r . I ;.l rliiw . 

I!iu.r;ii| l^i'M \rj £ llli'LirrH! ■ I HiL i:Jiil:[ ihC.V IhT _ fu. Erl't 
luvly lir the >ur.in L'-r yi'uiih (:inntiTii]-. imi hj,' the 
Cwrtt ]3ILrinhi tVnteh lYetw. S" nertinitc. Oov- 
i.fnEiUBt nITlcIriL-i any them: h> perfect nod bentiM- 
fiiV jrwulcn icy Ihcr are wcrUt I -a to lAtiiwn than 

ire ei b S r.it Eliwm. I >a- 1 1 1 : -i 1 1 Ly i s-.i 1 1 rrf" i 'J tv [I H - 

irtfTttNK i ic i W S' — uLliiir Fnti in irdur ■■ 

.li • ilny : l'3U d — then: j A , ll ]l. toyuu oPfUHj- imS Ct*nAH. 

Diamond Rtnyi? — ■ 

Wrist Watches 

Wr-to fjir our Jicw DlamntMl Hlite of Elnnianw- 
nr>iL liulii'ti tVrlut watch futiitoz, ■•hviwiiiir 
omnefliiuH in - w ilc^aifiiK. .Sei rr liuve ire been 
dlilc Lh llflcr fiieh iHMHIliml ■li.W.immiit flniiH :iml 
iiFilruc ik-|it-jiiLi hie mtehai st njch liiw |inm- 
I'he cnc;ilirt u sejie. FREE. 

Aftk for imr Sni'iMal Oiiera OliL'r. 

Irfh- .1 iijr sn Saji's ciRly. 

Santa Fe Watch Co- 


TOPEKA 


Oe i ll 1-1 El 3 U .1 L3 1 ll |i . - 


E a\ '^. y H 


■i'll F-.k-VTA ft: WATCH r:ci. . 

94 I hnniu 3 R|dn.. ToiheEm., Kim. 

l^jie i-etitl me ralr.hip i huve nlior\<y|. 

ItnlriKid juid dnesj. FoeSzt Wucelier- O 

I. L'i I '' pull SEi;n"a i r 1 1-.”. 1 V : Llie.i . '_] 

Lullee' and J-Eoit's IHnmond H In ^ □ 


Wfleit «mfftt?r to nJutTffiera- p?trtJo l4lE.1t(fbtl FdMfr-rtf JfcFknaipn 
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-HumaLi! i!i ci. f^?-ixri r HniJln.Aplir«. Hv r 
COfTlMl Alipathrrr Dll-Sna nil. ■■ IhC |ii ■ i.i| 
fpw ri :nVtlnr-,,lc tm brlfn hk :Ik> "k' <veA«f L*J- 
l ii-ii -i.il . !■ pf (■ iiri-i a 7 Er-« rr 
rta -. P- crrppert. Net ?-iw pvtv*4 itmfcv 
*"•7 (nil Vm.r pmlf u Mt c at. 
1 ^-Djyi TJ-I-Bl 'ITj FREE-St*rt- 
>jr*ftlr* In «r<T-_r ‘on Jtip ..FT./ 1 IF T--ti 
b air IC-iiLYi. Ld-jw h-Lt wm# In it 
**? az.nl" ! Wrr:* ij-jlrkl 


:iijr:-hnt;fr[j|u:l:5 En.. 331 Fuclunrll -d. Ii grass C,- 1 , :. 


No Joke To Be Deaf 


GAS H EAT.Anyv 

Mg $20 A 


A New Tool for 
Woodworkers 

P-slCo Cnmtiiiiat.pri No. ili* — J™n.tnr, Circular ■“■■illi 

I !• : 1 1 ii ji;. Hii-jr.isjc stliiL AiU'-Hiiii-mI :J) :im iiLlili-.l 

on r.inv.iiu'n.t portable rtund — is briup (erwCwl iti- 
i I l 1 1 m I : lj 3 t i d L I l>y wiXiiiwuyltHTta flvijTywliErt And tfcii nro 
unit Li jun «nn tf the largo lino «E Delhi fltiaw-to- 
[irlcerJ, practical, anil etl Ic lent ki'Ai.r- iLriven tools 
Tlioy nil save jrou [imp. nvvnc],’ h and l*bwr. flnjt 

iihJKi about (.bean., Writ* irwlny. 


-CH'HJ” rnrln-g 
.nil Reulln^ 4*- 

ta-chmint .! i:i L- ■ 

cliqu'd Mlnr -ii 1 : 
al dlftlralo Ix'i l 

j : 1 1 1 1 1 1 1 ^ l. i 1 1 L 1 1 1 - - ~ 1 1 - 

I me 1 415 1 to ihkt- 
atu. Far Dlancd 
arpiirate LT JhsIm-iL. 


“Dtll." 

Circular Saw 
iiimi Jalnilt *— 
Ei-ttl licit ITiX' 
Ik- 'i;.. 1 :li:iL Mpa- 
ntN-lv — tiu-nj?iliiTi 
■J 1 LI 1 or n-LLIi- 
out, motor. 


Cpiiijili'Ni Di li u j I I nr- Lnclostki: : lYrwdrurn 
Jnif Laches. -Jnl&lJ-rj. Clorjlnr 3 hm.-j, Ik. mi 
Sawn. tlnilKf ur.J Hiiur-c-T. MduHIsr rul- 
ti-ra, stiiHjHr, iternU iiaw*. uml Clump] rat Handle 
trim pa. 

10 Day Trial— *Easy Terms 

Si ml I inlay foe DOmcHf iO Ili.'lullx lirjil PUKE IlfUiiriOil IlriirA- 
lara fluky 1*11 =«'■-- 1 tun it Cljy nu* 1931 "'L*alt* UbflGI toHHiimri.irHr 
■ hi 1 h Vim "a ill learn DIM 111?.' you pan cry any "Delta” 
oil 1 .in. -is 1 fur 1 1' ii.io. iLiiikr actual ao:l:iiio eamUtldfi* AT 
ink IUHK. L’liuki' of tbno aMWBjftD'. EOtf I'to-nm.l 
l-tanu WrlMTODAYl 

DELTA SPECIALTY COMPANY 

ni-li|i>n oi pallia Min- Campaiii 
7770. H- Hoi tin St. Paul. 4. 53J. tl|la*,|tt*. iWli. 


$$ 0.00 


SHIP MODEL for $ 4-54 
COACH MODEL lor SJ. 4 B 


Wi ruTiiri 1 * £i. 

1 - M 

i-il-- rU;LFlh 
HjM— I ™1* 


r«* Jj; -Si. lii.uJ'B-riJ ngij -|^rw U 

■ lEn rrjJrlil rii.o-J **•'? "Sd PljlM 
tw% I ■ |j I Aa.l . £lAli 3I.V.-S i . 1 1 . y ► ... w r . |_, 

f S.iMfilflWf CHLLI03 


1 ■ 1 111 . r 1 ■ f 1 1 ■ . i, . ■ | nj L 

I uf rlmlTjuJ ZJui^|.BhlJ«n 


— 1 ifl- 

‘I 

IrALLEflS l ■ ] t 


Wh-fclftlfi , 1 *i 4 Pfiar'l‘Ti La Pl .LuL-i. 

-I I'Ali-ll a|j|j_ [ li>-J I« I ■ ■ f J /1 ± Wnlfii 


Dir r. * [L^u.u .1 Clhul^ 1 1 ; J- K , 

IK-aL C.D. O. Tc-r r lr r. -J|||-J« A^iY«>iip| j^T 
•rVr* •nm'ry ter. II 1 1 . ifV f«ci'« Atm h> H nid' 

C. J. B-I ER BO ft ER r IVpI. tV ir.t laiin si, , fi-i* 

j rfcT alia y-ari" 


liij t;mli Phifics. | 
tinrpMt daUy ieVine t 
fcir our h^h-ierajilt n.idi lo. 
rnr-j iL-i a . nil . wool ^.iiiis. 

I'.i-.ibc ii. illy New ha 

prices - S1JJ. =kl-^:i.Eo f^l .Ml 
il' '.jt'3 win il. dim' L L” ■weai 
I Heal q.il 4 iily all Cluj trnj' Lhru. 

[Just show snn'.pli'-n iifni 
fyiji.i h-I I on the K|oi. ii« 

, c;-mr' iis.s.iiin ii.m! 
hleLwiy rc-rxv.r I:hj;.t 
uci- rri'o l r i>j , d Sudan 
t(y I n ! > 1 li-rn. IV rlii.- at 
ciwe Jc.'t“ |jdr Liculnrf. 

EPCNCCR MFiib rar,rpilNlfi Depi.J.SlE 
Harriwn untl Tbriwp C hlcpgu, lit. 


anra^HiZii 

. ", Wrc*. EAST SELLING BfUiunf KEflTEH % m\ 

■I'..!. .J I ■ MU liT imji:-|*- K lrr Ck.nil . 

y 1 ' ' 

■ 1 1 Fi>.H cl -■ i 1 1 . 1 1 rf . C Til I •. r aji I - r j ” — -J I . r 1 r -. .■ p p - .j f ... j . 1 1 


smo SALES, INC. 

□ -0-E1.A, C D Uf.ijn-S-.. 


SIKO NON-GLARE 


— EVERY DEAF PERSON 

flonrce P. NYsy modp hlnpselt hear, 
yi-:ir#, w.i h Ami :n u I liar 1'jMimn 

— Ii rn -iiwii I iiv'>cilii!ri. IU'wijt’. 1 i i m 
■ lay Hiwt IWCllf •J'JlAy -C«7uj|MMl liwl 
aol-i™ nn-1 rluclnt ''■ LrJ Tiiev ura 
iTivL-'Mi-Stnrvl pr-rH-rtly r«nluiuUe. 
\n nae t liEui. tVrAo Tor h I- 
rniu ninry, '-[In* I jir-n? Arid 
trn'iH My-iill lilefl^.• ,, Ailta bynt- 
let no ElearuoiP. Adilre-a 


KNOWS THAT 

aiCpr Ejulcff deaf for 

ee 

AtTI'.i.tIiiJ 
i'isj irr;nr 


' **F. I" 


ii 1 1 IF.I.mn li-'klbr. IV - mli. Mi'.- ir* - 


AOEKTS SIC AJOjVEV IN V£»V 

FLA§HER SlONr 

Price 55 , OO Nfl-an lih« W/Juls - 1 ti r £eLzl£i- 

mUAMS SIGN CO. Chka^Qi 


Chromium Plating Powder 

1 1-I..ATES IRON. STEEL. NICKEL, BRASS and COPPER 
v.id iOul rlniuL: i i v or jiio^bLii^ry. ( guaranteed, not to Uinleih ; dH- 
| turucfe vHLli |Kili - 1 1 i — . i.; . Huif |:onl i :m i-L .511, |:r>i|7Jz:L I*:ir lis-uluih- FREE. 
GUN METAL CD.. Av». T. &«cotur. miErinl* 



ADJUSTABLE INK FEED AND RUBBER SPONGE 


OS TiiliH Ko, S iDiiiirain. Jh II, J.. . M-.™ . i-.nKo thlis W» writu Liotter imhI nil lu.--1r-T 
tlinn Hny ntlnrr ua tlie luarhia. a trial nnf^T iriu tonvIiLri! you ' ■ — 

ROT F LEAdKIX. BHU r«,.Llarty fur 1 L, ^T.-ua * 

Ik fild nr iiH- Lil toSuoi : .r i ric,|tjiiAll.v^T]:}:iy 
I* OR Lfl El . _ . ..._ . 


sample 

ONLY 
39c 


APJPSTABL.C 

INK. FEEb 


FUSE 

WEIOLEJ^ALfi CATAlllfl, Mini 
flier HCO rurtacllen. WHITE, FOIL TOLTII COl'Y 

5 P 0 RS tMPT. CO.„ 711 Main Sb-aet F Li CENTEH r MINN. 


Il'Af# Itrifinj? fr> rirfiirtJtifCra pfrYnHi ngrilfitm Pnpurcrr If cc-Lcinicir 
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FORD 
SPEED 
UNITS 


a 

RtfCKtTElL t 

Equipped / 

F « ft D / 

Four new Rucketell 
►5fM)cd.-P1iiibCombirat]oris 
put 70 tr> US) nuEc^-pcr- 
hour toji-F-peed within the 
r«adi of every Ford 
Owner, 

H.1] r-fe fttclt HiftEi-CninpfC*- 

nirjn Pivtfffr iTniid nl Alrmh >'l!!ii n ■- 
inula AlL-uVj Turn QuLe L HitrJi By ii— 
Thrn-NLir: lriinDiidjinn, anil r-jwoiiil 
Dawndnirt oarlnirvLu* jjniLYfclr, E' 1 
htdJctno, new pcTter, step and vibra- 

lii.r.l.--^ .->nii'iSir1i= l |i.-H I h h r ^r.ir Frwxl 

perfnrrannen and rnmfcrt nhemt nr 
i ■ r i r l k . 1 1 ■ |j. i^l fi> An ilic rniL'J. n-tsprd- 
l-ft« of prLt-P, 

C wn/pfertn Ly !vw<mb]w| — dimply Tr- 

plfuee nciLiiJurii Frani posts with na 
eu.lti.im, ulwtniii hr: iw Bilan iut 
any partd. WrLii! F(ir prices. 

AUCK&T£ LL tllSTf) i e LLTI N G- 

COmPAnV 

r4ar.)4oTi‘ST. cllveuhd. o. 


Books on 32 Subjects 

‘Poptlr.r HJwhrt^ilm it™ nsm-lullcr* In sijpplyLnR linuki on any 

■KlbJlKI. I-.- 1 -I'lS ever Lhta lilt- Ch»i:lc rh» Ihh:J:. jrnii iyiiMI, .mi! r:i:.IL 

i.i > uur urtler Blu-iik. ChChI'Bi with. IfaLy uti z.ijuo 

cubjcste r r ■.■ - 


AIRCRAFT rMwtmiil 

C-ocripirto. trp-re-dii'k . Ji.DO 
ARTdT i 

Ilf: mi: Art. . »,'• 

AT LAE <*P Wnrkd! 

MwO-tii i£evr nc«ind- 

±im. tMt 

AUTOMOBILE 

I'AlsiLliU’.. . El i-59 

BOOKKFEAING 

I J rtl-lll-.il HllldlUHl.. . (1.41 

IIICHLAVINC 

OAR1UHETORE . All M*k+1> 

Only riiwir Cij-vrrlnif . . JS.44. 

CHALK TALK 

JIIlL 1 V n FjKKDtl- 

1 1 1 1 r. .U,2E 

DRAWING 

FTf*bf,ni| athI rnrfpre- 

IlYC. ..(1,4# 

□ ICV CLEANING (Fti-cEI oi I 

nniL Dyer H.no 

M.OWFR RAPE I NO 

EOOL QiHsUtma 

Autnnd (J. JO 

FLYlNE 

SlinpHr.ed ...... Il.no 

FUR RIlilMC 


Fur fe'maL . . 


it. 44 


FURNITURE REPAIR! HO 

l-T:ih- j.lr^r nisfl L'ean'i* 

lion..... (S.44 

HOME FOHNIEH1NO 

and DecurntLon Si. 00 


INVENTIONS 

How Ui i-i :i t-r Piy Sl.iO 

LETTERING AND □ l!tir;:y 
HiuiSIn t-ciuiilPiinh ur 51 .no 
MJhClC 

W.tIiI 'k I'll Hi Ilii'ik r l il,l]0 

PAINTS AND COLORS 

Mldnftr S2.44 

PICTURES (fUNHVI 

Hnw in Draw (3.44 

P LA £ T t M i nt; 

IiiEtnirtlrH] Mnr- 

0*1 ..ILU 

RADIO ENCYCLOPEDIA 

Very >. ;iiii:|ri^R> VJ-40 

Rial estate 
T'.i|iira1r.r S3. 00 

e ho w cards 

ArtLsLIr SI.i» 

51 CW PAINTING 
r J.f.-Ji|. r Ryataca nl .... Si. 00 
'I t» ni £nglnt»r> Lldnii 

Itew lo Pllitnl-I il.OO 

5ttc.iL !i q try, ic.l 

fimPU* U.ll 

Telescope (AmaKurt. 
Hew to Mate ii.00 

TOOLS i;U.ln T . 

Thikrrpik with TWO. .(1.44 
TRICKS ■2*|i 

hi -7 5 1 ni AannCnlir .... (1.4# 
WO DO FINISHING 
1'Lilnn.m! riiTTirw.! |vp 5-T.nil 
WOOD WORKING |N.m, 
Hunt l Wini lili'iTO hGuk 

Inr A mull ur-r. ........ (Z.I# 


— — ' ' — HO HtHtY 

JlHt eliw* [he Pionhyyr.il rrnnt. npd mnll the wbcJr i4*in#ptinnnP- 

pt Jt ynnir onjjir hLini. When. l>OJtm*n. iiiriLa VuU benld, httj. I.iln 
[be prtw *ml lew -cerln pwiimf. IT enutdn Llm SI. d. r*-i..u wIitp 
D dlerlnR' anil Include ID c-cnu t*r IkhiL e*rni Jnr IwoUiev. 

POPULAR MECHANICS PRESS, RttPiin, ZOO E-sat OivlRrto 
(L.ChkCinr. III. 


Only by Building the 11 Tube 

STENODE 



1 

— --L.. „ 

L 

1 

! 


XTMKCDB MimfvrT 
IL+L C wlnliwJf 
tudd lurxii 



Deiymtd by Stcnbdt Engineer* under 
ihe direction 0 / jIM floit'rassA 

Can You Get— 

SLTOtTOTJeVM rtPUrMi A. E.rH -pil HI Nc TJ 

hMH EukH . . . d nn.il l'" um kIb utnd 

n iti" 1 e ■ r i?*fL 

Ih. S»FW«. InrriT Lljd M fjdM IliniiS. 

Brut h-T.-il ,’r fai*. lui f.m ‘rrj ■■ —■ 

» m*n rwiE -RBiyuM it- Hr P.TESITM. r»i rmtr 

iitWi l! ilII mi fivi^n. BaU iMtHDOE! Sit 

n*?h**Th^™x.EjP.Y. Lani-i^Mlle*i 
ix-TWJ IrnrdT'tn 1 * ^ 

SETTER 
SELECTIVITY 


500 


STE'WPF nlKirmr n 

□Vr.T. ij.il Jill (4 . Jtnojv rm™ ft! 

re nr p ■■■djarej ■ I j 1 / ™ 

Turtu Suneh '■ tpt. UN-id. me uw 

la i l 1CI Ih* kua.' MR. 



tfm.'r LH r-i£_ij 

SiTESWriir. (Wf Rl rtc-fcrd b 

■n* k*L H rtf Edbk4e dmli cm* 

■ fll-L-l ■ -3 J^lj L'l iM cnvpl ' r 
KC In^jncf infl wurfjd «r Wtr 
i’u't. iVf tan hJiLri Sururi L'H. 
Kfin m. 


Pries , 


tTEHOTC l—r* * Ui d-i-J :i nr-TT! ■ W II I min 
in L Tdk4 tp- LO UI ker^ilYiiF in” ■ w 

i^i«ihr-ITI.i^.itiEniiJ»M.iiitLr^ti4d. ir.uj.-'.i 
,.»■ r. -...jjl ,lw'-a nbuM-Ar it ,-*±.j 

pm-TirKr. -tdl-r S “ 31 Wn i"»i T*«» >■ 
r :■: ■; rr ii if 1 1 '- r r n FI ntCHK r + r 

I It *up .1 IK ftKldl-T^ IF)!'" 4lni 1HJ*I LYKIU1 

itoYK *fTSHHSN»«™ilrili'l 
nmlr 'tntiuy. h« d Jiim hHF^d h 

ut T.v - ,■■—,.■■ w. j PJL— Ikl STESUL* IFH-- 

t ArVA n? MORE FREEDOM 

IUUU% FROM NOISE 

Tij. Lb STEyeCE CYTFT+f W r-tT-r: utmSviir ™ 
gHj.nl ,lVn U «l 1l»n ml rj.*- id Ub gblL-Y 
Ftnh LI r.j.Lh.1 biE mi hr lb pm '"L JJv 
H mm ; Ifi 111 l mm* EmI h UT -Ol H ■'»'■ k 

STETO^UE VH«1 ^np«a “ J, ** 5ri «*■ ari ,bI » 
•w Jatm fTTE NLCC ifl rev— 1 

Infinitely 
Better Quality 



Qi Blue Frinrs 
* Darn Bciiih 
pEr#tt|cn Beale 
ALL Pm Ha 
CULT IU 
Tix ■5TT3KHIE rfiM Lp n 

l»Wl iw rtfTVNfOf Wl Irlr- 

n«n mnh. ■■ ^rL 11 h»4- 
inilif. I l 2 ±naJ« ■»' a3 urn 

Ii' Jif d a'JI ■■■ :.!m r C r.r<i ■■ EU 

•iik-viiltt; |-l. h» ft.ar 
Mpsiiic. dnjznL ik-TT %Nra 
n‘i i’JJb'R pip'T IdATE kf i J U'i i'UIlt 
rmj i ■■r. laii n itnu'iy «U 

In S-TEM-HTE TV— i * IHtt- 
ura VourrjAfvd ^TLNIjUE 

i£l |U >j IEI3 j hi mid d 
lidai j^i] nud na.Ua uafr 

m ■•it |7X ihkp w*» kr 
Ujc fcifiTU itJ>: r**rr ■■■••npJ 
rub- n m Hi-lcik 

IT Eh DOE COKP. OF AMEBIC#, HiMF5TE*B CABeiNS, 1. I. H Y- 

Il'omtr" r .tf'Lf Ldii HliIjUiLiI. Ci±[l| 

ill NO at CORP. OF AMERICA 
Hornp-hhac d finrdim, L J. r N. T, 

J I'lbi 1 librtL *• ■ Phi. Ljr-irf rr.- — STEfiMUBfc 

UN-V'B Kl> rv DVLTA NJUtt lid UIIIELTTJ* IK30K. kf 1 -. jl r.; STILMiL'-L 


SAN 

tUf- - - Slju 

"IF IT ilB'T A SIEKPDE IT ISN'T A M D BE RN RECETVEft" 


)Dvriah 


srial 
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worth fighting for 


? 


Sirn I if: Li- ere in you and trusli yeu r.n-J alw’a ..liyiiinlir^ on 
yuu t'j- fight jump of her Jjatt'-cs f-T hir, 

.V niff iw number, ‘hi- can's go out in the nn-.rli| ami 
Ills mency necessary to supgurt a lamMy iiJ etinafort- Tint 35 
ynur Jiih, 

Are y-uii fair to Jilt T-bt-n you le[ the tlnjs drjlt hjr without 
milking a rr.il (fenrt In gel nbrid i la it rigl-ff l*r a-L Imt in 
scrimp anil aavu -and deny ktcseir when nil It Juft a till It crii 
: i in I effort, you could pn.viile her with lie cam forte am! Lux- 
uries she -a- ■ 1 1; 1 1 L like lo Iwi^r? 

Till nil lilt-. 1 s ,v ■ r — 1J15-A art! n.-r: iL- Mvliy Mimp yen u) - ■ fnlpp 
an peL it* sj-.elil training that Is borumlne r attd ami tt*W* 
rciv-in Ln fid! linn nr TiiitLiireii, 

Hurt Id an .‘i-y. nmi'hiasliiK mj III sin Ll. fill hi ul liiiiiir lit 
fch ■ > iisu In::" Ili-L ImW £"i> 10 Wliir. I he I” I ll,.l |.:|i:il I "• • •••- 

s-pciKlrnee Schools will fctviurt :.0u for «l*#wi-nwiK nnd ninrt 

nooary. 

At liTti! IIII-1 rj-Ll linw 1 ij imb.iI.Lil: iliiJ RiJiltng r h ■ .1 ■■ r j ] - 
.lTV-rilsinj ecu pen that ban iiHaot n Marti 40 H marvif nibte 
in. 11 In ] usi v.iL- eSrr-uinLLinrej. 

It d-t-rt'E t-a-t itn 1 I--I-. ■■ ■ J r+.iiH*-i* ymi In nnr w"3 W 

da 4 hli- hJit h nity iw tin- mean; dim '■ n n Hlv. 

IJn it nna. Ihi Li fur JEER. 

Moil Coupon for F r-ce Fionkld 


INTEfl NATIONAL CD IIKLISMCI H D l H i:l AC hlg II LK 

'-T.l^ f'-nnriT jmE IxyrrrtW 

rirc i ] tit ■ 1’., £rrantih. Pinna. 

vnuirrijt tii it nr ntlLpj:L:ii. please scat) n« 1 aw ,-r xaur tmit> 
he, ”Wha ttrlna Why,' 1 ird :l |s.ir-! Jrut-sra aloLil llui oii-jL-Mi 
tei/are irtilxii 1 hire ju.tiv.l X. 


TECHNICAL AND 

] A rrfc. I C LTl 

| ALrrlilrFrniTvip I '-:.. 1 1 -nr.ir. 

JrlullfflniT ntlMtlnj 
jvftwd muiMfmni 
jConlnclijr niufc ii.il-kr 
latrurturtl r :-r j-f- 11111:1 

Jilmirtlltul J-. 1 1 ;; . 1 1 rr r 

nnetrria wirtni 
ITtlrCIrteil Eli. I '-it 
iRInljlii E.lftliSklip 
Jil'tl'llr.i, hllecli.r nr,.,l t.iFj 

1 Jffen.j jnu ^hup HIU'-prLnlj 
"i Ti ■ 1 1 - I 1 ; ■ ! 1 Hi: - 1 1 1 L u P 
ri'eltrHine ‘LS-.rfc 
- > I r-.-T: 1 : ■ I c - . I HiiiSmcr 

I MeeliuiiiaL iHifiaut 
jUiphEnlil □ Vwlaahar 
IJ'itlrniTinlscr 
■jPIti-BLItr □ TtmadLlL 
,1 l5rlrlj | j I tni-l r 

i.r iiL'n ■ :■ I 1 : 1 1 1 1 . 1 1 1 1 k- Funman 

I I :mp I Mil l i.'e ! . 1 lit :C‘L Enuiiu-i 

' iTlatlnn Lhutnvj 

BL&rH ES-S THAI 
BUilne'1 M-lpaErme=4 n 

irffl c ffLnuetEMnl 
J.-viii- 1 : 1 j] Mails., imrnc 

E'l-r-riiiilit-l 1*1 r 1ZLI Ll 1 ruiTjL 
Tr.inSi .'i r 1 n ij* ri>p n L 
U-wunri nwl Ir'e; A.-awntan( 

E'. AtOliinLlP. 1 . 

[n>ihheefiLiiE 
y.,-rrrt:,rLij W^lT 
Xpnnllh O 1-Vilirh 
SilHaiiltlhlu P .'L litrtLtlni 


llfl] A1 STRIA L 

l.luLcmnlille ^Urli,M|c 

'riumhinf ~y 8 \tim Blcc Lm 

ILeillnr n ViT.tL|-Llnu 
I^IICcL Mc-nl ti ufLet 
HC tlUi J-.i:.: ln:rr 

ffittm l iners Entiniei 
Clhll SSdoMr 
Siirrwjrlnir ■ id Hipl'lin: 
ltL , 'ric(3nc[.:ii 
It. El. Tj F.‘ i-r : 1 1 U i- . 
ll. ii rarimm 

. J H. H II n .Icee&J Ik u I J iIijli- F-cmun 

I. '. le EiiafciM □ Tr.i in Wuemi nm 

|ll|,-hwir JJ-.gLifM ring 
IChAQdnrT p E'lii: 11 >• 

I I. 1 ! '. 1 *. ii[l:. in:: ?■: -nil ■ r 

Entire, n Caltfrunher 

ITiltilL- (JrtiBer r vs E-«vL 
ncmita irdTmTntr'JI I ii£ 
f . Li - : : ■ I r 1: M ir.-lMi '.iu .iie 

I AKrlri.ili.nca G Fryj Q rawing 
I I I'sutiiT trLnalRg O jhilla 
U irj_-jli: ZjIgillELl 

N I N □ CO L‘ H El E E- 
huilnpis ILarmprciteiwii 

lidiKlnir Blum CwH DSIjpvi 

■ l-t ■■ r r m i . i 1 nnd Trr ink 
1.": :l 1 |H-.- 1 : CumiDEftiwJ 


□ MjIL 
Ipt), 


Kwme 


e:itL k 

H-jll'-'-iy JJnl I Cl 
LiraUe Selio-'iL Suhitrii 
EEI?>i : s.i.lt-u 
CaQijsn PTut'jjr*ren 

|3liaLn|lng p HxrltHtiln 
icliwr iliz||L-[ 

Apt. 


CirrL-rr 


AddiW IP 

['h-L -J -JMi .mi ll,, ... | 

If VSH- ™*fdle fit runs-fi, -pniff rn t* p.>uniJrt ft. fte ' iirrurViH-il ('1 
fri-jK-ndi'.iuv Al.'il-mIi C L>ni-f ilu, liimlikf, if-i-nf r L'Jlj C't'iJdM 



FREE 


Qrtl ft FI Mng-ii: at g-ncAr A Ti' illflfe- 

ligr 

3jju «nd tiAfidJc riaiefli Im-Ipp yoj 


fuliluMytcj'ii 


trilAhow tiibiiLd- 




pui lLp Dthers i 11 cccTceh kniiTrledge uf cmis. Oinrw ruete 

dllLt ^linkl.l i-iiLl-k dl'.'tt. tii 1 l-> dlik-ty lLT-lI eoiuliiOQ 

ir-snw uintnurtion jiup/.-it*' IlIL Mav. 

SEND NO W! 

Tilt mrlnrlplti or triilipreiwcl hI? 
_ 1 Aft ’i'll. Iiifft hnwlB IH MenlMiiiJi Single Bhot 

r wnrf<l tp.rrpiijH lin-. Ii.-. n ■ |.[,ln i| 1 11 ‘j j i‘ nl .lULumaLh' 
rnplff JlniiB ].cnr.i nLl kImus bntli anna. Write] 
S-injumia Air 1C ill r C u . , ItiLL 34- k! ruidwir. Si. J-eiuij, Md- 


itAISE CHIKCHILLA 


Amp net 


VRM! 

... 

p.ir e^,".ira Ai 

SliTfnMA th-i^urnen l;p„ . iiia. 


1EAIAK p white 


FUR RABBITS 

phil (MiprwiCT ran Vllu RAlIE 

pirli, 1-iFijn illuaXi'^lnl 
S^r-.rjrtfcH m-h. .■■L I P rf 



» 1" " : ' -il- En-v 1 1*’ l-'ari JV-^iibk iild iJpbm.bL 
il 1 A Sr-li-ik Sl?r-r rf.i! Ari. r.wri? 

1 ■■l.i-r >EiJ TrlLlii III t jrH Mr.h r*L»Cri HK- I ILxNt 

IL<t{ 11- IZLcI 
r-'-l ••■.'irirj vaciirnFaK t'* - ir-ir*"d.. Pid ib-h . 

^■1 rriri- TTr|-p |.- r f R f K 1 1 M- l rM^.^cfrlil MrT- 

p4rir iF ipiJi. irpj Jl 4: A 3"' J ->hr r^-nr tj«J- 

■ wnLai; 1 1 ■I----AI I'T»lr' ■ u>i .wJa I jf f»— pwcM 

'A‘ri» 

Ml Sifiifl 5 irt«S| rAHtnELCi, IOWA 



One-Man Saw Mill 


n»-uL*n i‘nc»5. rn-urrep ih u. a. a. 





450 MILIS 

tn a gallon ^ 

startling 
statement 
of famous 
Automotive Engineers 

How to bcr^H&e gasolinfr mileage has teem & prgblcm that Automotive Engineers 
ttave been trying for years to solve Recently a world famous engineer made the state- 
ment th^t the energy produced by burning a gallon ot gasoline would run an auto a dis- 
tance of 4 SO miles. Other well known authorities go on record as saying that eventually 
it may be possible to get over four times as much out of gasoline as in the past. 




Amazing Whirlwind Device Saving Millions 
of Gall ons of Gas for Auto Owners 


The Whirlwind Carbureting device embodies scientific features which conserves 
part of the gasoline that formerly went to waste. 

Letters coming into the office tell of record mileages resulting in amazing £U£ sav- 
ings. Low gasoline mileage is reported on practically every make of car. Greater power 
and smoother running motors are also noticed, by users. The cost of the Whirlwind is so 
little that, basing its gas saving features even on the most modest reports* it would pay 
for itself almost immediately and then save many, many dollars for its owner by re- 
ducing gasoline consumption , 

Car aumers all over the warl-d ere saving money every day with the Whirlwind, besides having 
better operating motors-. Think what this means on your own car- Figure up y^ur saving* — enough fur a 
radio— a back account —added pleasures. Why let the Oil Companies profit by your waste? Find out 
ehiHH this Hcnaziua little device that will pay tor itself every few weeks in ^aa saving, alone. 

FITS ALL CARS GUARANTEE 


In just a few minutes the Whirlwind, on be fa.- 
stftlled on any make of ear, truck or tractor, It’a 
notupILy vewIh; than chanRirvE your oil or puff jur 
water in the battery. NndrillinE- tapp-inE^rchaTiEos 
of any kind ncrsuiry. It is Ruaranletd to work 
perfectly on any make of ear, truck or tractor, fear^a 
or small, new model or old model. The more you 
drive the more you will save. 

SALESMEN and DISTRIBUTORS WANTED 

To Make Up T* $199.04 a Week and Mare 

Whirlwind men Are mokinE trie profit* eupplyine Chit 
I-Hfl-itUinj (hat cor ownerp tnnnut afford to be ■with,, 

out. Good territory it idLI open. Free fiuisple offer id 
worker*. FuU -pwriitiul^r* »i>r*t «*, Trijurji, Jmt rherV (lie 

■BOUpCtf, 

whirlwind Manufacturing- co- 

btpL i**- 4 , station C. H 31 waak*c. Wh 


No matter wluii kind of n rnr you. have — no matter how 
hiu h liJit mire il in the WhtrLwiiul Will *ave you liiOrL-rM- 
Wr iihs.^il'.itrly |tM.,r.Lelrr tliiif Ihr Whirlwind wait mure I lull i 

save jci cat in RoiolLnie .-lor.e within thirty days. or the trial 
wilt aims you nothing, Wr in vile you :a «*t ix at our mk 
and expenae. You. are to he the treie- judse. 

FREE OFFER COUPON 


WHIRLWIND MANUFACTURING CO„ 

JJ-ri:’.. f:fi!i-A. Station C, Mil wmiitee, Win. 

Gentlemen; You rnny lend me Full iipftjnnlar* of your 
WluitwLnd CarhuietlniK device and telL me him' I run pi 
H)ne Free. Thii dees notbbliEate in# in any way whatever. 

h ante. ....... .............. ...... 

Addrew . . , 

City ........ .State... 

( ) Check here j'f you are in t*™* rerf in full or part 

ti-riif H.riiihji.-im position. 


Jocwriahte 






■ 



To Minokors who 

hit ii\RDTO-nnvi\n<: 


We tike nothing better than to induce n hnrd- 
ru-convince smoker to swdEch to Camels tor 

JUS? MCK! (i.i, j. _ 

Fur we kiimv iln.u 41 fjer Fjf K+ij hi iiIl' >1 rEU.il 
tt'-. t, ri will It-l j jiuLjhcy li.ird ri:> Lure him uivtiy 
fiiim (his hunous lira rid. Ii 'snot easy m SEimke 
pan hi^d-dry L'igargttkis esnet: you have k 11 1 »Tvai 
tbedc lj I |itrtf< 1 jy < inulEjiani.il (.Jiucli. 

After inhaling the cool, soft fra^rancu of 
the Camel hJi-nd of choicu Tprkis.li and 
me! low Domestic tobaccos pryfttted by 
tilt flu mi Jar Hack, your throat protests 
against chi. Lull .Hid sting and h .irs h hot- 
ness that comes from crumbly dry tobacco, 


No matter where you pick them up. in any 
land, in any climate,. Camels- ^rc the tame 
fresh, (actory prime cigarettes. 

For the H ui nidor Pack of moisture- proof 
Cellophane air-seals all t!i« flavor in and 
keeps owe weather, dust ami yprrms. 

'This is WO menu advertising slmly. It is 
;l rcCiLuCLan of fuel ili.n li.is iliuJe iIil- ■i , ,-3jhiIi_- 
Country uiiH.Lihiui at .1 neUI superiority in 
Cuniels. 

Tf you .ire hard to convince, won't you 
switch to Camels for just owe day t Then 
lea vc rh em — i t you can. 


Q Da*i r Ttmau tbt ■:■ rj /.v re ■ prssf Ceifopthme 

from xwrr fif/fi'f&r n/ i .jjwi-A #jitf Jr.« Af/m if, 

T f r.u.,.'j. , ii’,..r J '-J . s 11 |Y i s 1 . . I: r.- .j l' ,t* r.u j J J 11 I .. i r , 

t/jiil jvtf grtmK It iitiii tri frttii Cameti and 
i.ep* tArw right ttttfii j*# tmvMf fit tan 

.y. I Y 11 rt . J I! r ■ r..!il ■ t-i! I*, r" Ciunp*Eii^ . 11 in ,Eua-S j^rni. !V. C, 



>< 1 1 1 h m\ ,\ m- n-T.i si k 



k 



